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TO THE RIGHT HONOURABLE 

EDMUND SEXTON PERY, Efq; 

SPEAKER OF THE HONOURABLE HOUSE 

OF COMMONS. 

S I R, 

I AM happy in an opportunity of paying my 
refpedts to Your public and private virtues, as 
well as defirous to prefix to a favourite work fo 
refpe&able a name as that of Mr. Pery. Dr. 
Gold/mith's Hiftory of Animated Nature, is a com- 
pofition of the firft merit > and I offer it to Your 
perufal in an Irifh drefs, as I am perfuaded You 
will be pleafed to fee an attempt, to remove the 
reproaches which Ireland has laboured under for 
bad Printing. 

You, Sir, know the value of relaxation and re¬ 
tirement from the bufy world ; and Mr. Pery is 
celebrated for his taite in buildings, gardens, im¬ 
provements, and agriculture, as well as for his great 
political endowments and labours in introducing 
laws which have changed the face of Ireland from 
a defart into a land of cultivation : at the fame 
time that they made its metropolis the confumer of 
native production, which before was the expenfive 
market for the benefit of foreigners and the depre¬ 
dation of fellow fubjetits. 

You have not only, Sir, given population to 
Your country, and plenty to its new inhabitants, 
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IV D E D I C A T I O N. 

but You have protected the free Cities; of thefe, 
that which has the honour to boaft of having given 
You birth, is the moft ftriking inftance, Limerick, 
by Your pains, and at Your expence, has, if I 
may ufe the expreffion, difdained the narrow limits 
of its antique walls, and covered a large tradt of 
country with buildings of the moft elegant texture 
and appearance, worthy of the noble river which ’ 
flows near them, and worthy of the magnificent 
ideas of their Author. 

The ufual limits of a Dedication, and the uni- 
verfality of Your private and public character, 
marked by numberlefs inftances of difmterefted 
friendfhip, and real patriotifm, forbid me to fay 
more on a fubjedt upon which I and every good 
Irifhman could long dwell with pleafure. 
O 0 .Si aO ■’ ' .• • , \ i > „ I ' : v • 

Permit me* Sir, to profefs my profound eft 
teem,, and to affure You, that nothing can give 
me a more fmcere felicity, than Your approba¬ 
tion of my well intended endeavours for the pub¬ 
lic fervice, in my humble fphere, and of my am¬ 
bition to fubfcribe myfelf. 

( 

YOUR MOST 
Vi,..- r- Dl'lCV. Al 

RESPECTFUL A DM IRER, 
rr-. «-• • ’ i- -• ' •*- 

O i * j ( v f : 3 * XJ A i • 

‘‘'i • > T *■ • 
l . ; 

: AND MOST DEVOTED 
4 j. . w • f a t j > i / 1 ? • --l 4 f i j , I \ v » : 

; , . '..bai r ' : •; 

Humble servant, 

JAMES WILLIAMS. 
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GOLDSMITH’S HISTORY or the EARTH, 

TO THE 

PUBLIC. 

In every endeavour I have ufed for pro¬ 
moting the Art of Printing in this kingdom, 
I have met with encouragement beyond my 
wifhes ; for I may with confidence affirm, 
that Hume’s Hiftory of England, 8 vols $ 
Archbifhop Seeker’s Works, 6 vols Ruff- 
head’s New and Compleat Law Dictionary ; 
Harris’s Hermes ; and fome other valuable 
books printed by me, are fuperior to the 
London Editions. It will, 1 hope, no lon¬ 
ger be faid, that our Types are half form¬ 
ed, and our Printing Ink and Paper of any 
colour but black and white ; or that it re¬ 
quires fpeCtacles to perufe the ordinary pro¬ 
ductions of our Preffes. Encouragement has 
animated the ardour of my labours; and I 
confefs, that my ambition glows with the 
probable expectation of foon finding my 
name inrolled with thofe of Tonfon, Millar, 
and Foulis; who, at the fame time that 

Vol. I. b they 



ADVERTISEMENT. 

they have enriched themfelves, and contri¬ 
buted to propagate fcience, have done ho¬ 
nour to their refpedtive countries. The 
prefent Work, which I offer, will (I have 
no doubt) eftablifh the idea of my endea¬ 
vours, in this effort, to pleafe the Public : 

It is equally correct with the original, 
printed on a larger Type, and better Paper. 
The celerity of putting a work of merit, 
beautifully printed, into every one's hands, 
(which is my principal defire,) muff always 
draw the applaufe of the learned and curi¬ 
ous, fince we fee as many fond of a new 
book to read, as to be the firft night at a 
new play. The Animated World is the ob¬ 
ject of every rational being : Dr. Gold¬ 
smith’s Hiftory of it, is the firft work of the 
kind in point of merit. He has made the 
ftudy of it eafy and familiar. My boaft is 
to have reprefented the Do&or in an hand- 
fome garb, fuch as he deferves to appear 
in ; I have made more room for him to ex¬ 
hibit in ; and I am happy, that thro" me, 
my Countrymen will be gratified with this 
charming repaft. 

JAMES WILLIAMS. 



/ 

BOOKS IN THE PRESS, 

PRINTING on FINE PAPER, 

By JAMES WILLIAMS, 

NO. 21, SKINNER-ROW. 

x T he State Trials, at large, fix vo¬ 

lumes, folio. 

2. The Whole Works of Alexander Pope, Efq; 
twenty volumes, oCtavo ; with all the cop¬ 
per-plates. 

3. The English Preacher : or, Sermons on 
the Principal Subjects of Religion and Mo¬ 
rality ; feledted, revifed, and abridged, 
from various authors, by Wm. Enfield, 
LL. D. nine volumes. 

4. The World Displayed : or, a curious Col¬ 
lection of Voyages and Travels, feleCted 
from the Writers of all Nations; twenty vo¬ 
lumes ; illuftrated with 163 copper-plates. 

5. Ferguson’s Perspective; made Eafy to 

thofe who have not had a previous Know¬ 
ledge of the Mathematics; with plates. 

6. A 



CATALOGUE. 

6. A New Edition of Dr. Robertfon’s History 

of Scotland, two volumes, odavo; with 
elegant copper-plates. 

7. A New Edition of Dr. Robertfon’s History 

of the Reign of the Emperor Charles V. 
three volumes ; with fine cuts. 

2, A New Edition of Sketches of the Histor y 

of Man ^ by Lord Kaims; two volumes, 
odavo; with cuts. 

9. A New Edition of the Works of M. Mon¬ 
tesquieu ; four volumes, odavo. 

10. A New and Elegant Edition of Hume’s 

Essays ; two volumes, odavo. 

11. A New Edition of Gordon’s Tacitus ; five 
volumes, duodecimo. 

12. A New Edition of the Political Tracts 

and Speeches of Edmund Burke, E% 
Member of Parliament for the City of 
Briftol. 



PREFACE. 

Na TURAL Hi story, confidered in 
its utmoft extent, comprehends two 
objects. Firft, that of dilcovering, 
afcertaining, and naming all the va¬ 
rious productions of nature. Secondly, 
that of defcribing the properties, 
manners, and relations, which they 
bear to us, and to each other. The 
firft, which is the molt difficult part 
of this fcience, is fyltematical, dry, 
mechanical, and incomplete. The 
fecond is more amufing, exhibits new 
pidtures to the imagination, and im¬ 
proves our reliffi for exigence, by 
widening the profpedt of nature 
around us. 

Both, however, are necelTary to 
thofe who would underltand this 

Vol. I. a pleafing 
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pleafine fcience, in its utmoft extent. 
The firft care of every enquirer, no 

doubt Ihould be, to fee, to vsfit and 

examine every objedt, before he pre¬ 

tends to inlpedt its habitudes or its 

hillory. From feeing and obferving 

the thing itfelf, he is mod naturally 

led to fpeculate upon its ufes, its de¬ 

lights, or its inconveniences. 

i Numberleis obftructions, however, 

are found in this part of his purfuit, 

that fruftrate his diligence and retard 

his curiofity. The objedfs in nature 

are fo many, and even thole of the 

fame kind are exhibited in fuch a va¬ 

riety of forms, that the enquirer finds 

himfelf loft, in the exuberance before 

him, and, like a man who attempts 

to count the liars unaffifted by art, 

his powers are all diftradted in the 

barren fuperfluity. 

To remedy this embarraffment, ar¬ 

tificial fyllems have been deviled, 

which grouping into mafles thofe 

Darts of nature more nearly re fe en¬ 

ding each other, refer the enquirer 

for 
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for the name of the Angle objedt he 

deftree to know to fome one of thofe 

general diftributions, where it is to 

be found by further examination. 

If, for inftance, a man fhould, in 

his walks, meet with an animal, the 

name, and confequently the hiftory 

of which, he deftres to know, he is 

taught by fyftematic writers of natu¬ 

ral hiftory, to examine its moft obvi¬ 

ous qualities, whether a quadrupede, 

a bird, a fifli, or an infedf. Having 

determined it, for explanation fake, 

to be an infedt, he examines whether 

it has wings; if he finds it poftefled 

of thefe, he is taught to examine 

whether it has two or four; if 

poftefled of four, he is taught to ob- 

ferve, whether the two upper wings 

are ot a fhelly hardnefs, and ferve as 

cafes to thofe under them ; if he finds 

the wings compofed in this manner, 

he is then taught to pronounce, that 

this infedt is one of the beetle kind : 
of a 2 
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of the beetle kind, there are three 

different dalles, diftinguiflied from 

each other by their feelers ; he exa¬ 

mines the infed before him, and finds 

that the feelers are clavated or knob¬ 

bed at the ends; of beetles, with 

feelers thus formed, there are ten 

kinds; and among thofe, he is taught 

to look for the precife name of that 

which is before him. if, for inftance, 

the knob be divided at the ends, and 
I ' 

the belly be ftreaked with white, it is 

no other than the Dor or the May- 

bug ; an animal, the noxious qualities 

of which give it a very diflinguifhed 

rank in the hiftory of the infed crea¬ 

tion. In this- manner a fyftem of 

natural hiftory may, in feme mealure, 

be compared to a didionary of words. 

Both are folely intended to explain 

the names of things; but with this 

difference, that in the didionary of 

words we are led from the name of 

the thing to its definition; whereas 
in the fyftem of natural hiftory, we 

are led from the definition to find 

out the name. Such 
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Such are the efforts of writers, who 

have compofed their works with great 

labour and ingenuity, to diredt the 

learner in his progrefs through nature, 

and to inform him of the name of 

every animal, plant, or foflil fub- 

flance, that he happens to meet with: 

but ic would be only deceiving the 

reader, to conceal the truth, which is, 

that books alone can never teach him 

this art in perfection ; and the iolitary 

fludent can never fucceed. Without 

a mailer, and a previous knowledge 

of many of the objects in nature, his 

book will only ferve to confound and 

diiguft h im. Few of the individual 

plants or animals, that he may happen 

to meet with, are in that precife flate 

of health, or that exact period of ve¬ 

getation, from whence their defcrip- 

tions were taken. Perhaps he meets 

the plant only with leaves, but the 

fyltematic writer has defenbed it in 

flower. Perhaps he meets the bird 

before it has moulted its firiF feathers, 

while the fyftematic defeription was 

made 
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made in its date of full perfection. 

He thus ranges without an inftruCtor, 

confufed and with fickening curiofity 

from fubjedt to fubjeCt, till at laft he 

gives up the purfuit, in the multipli¬ 

city of his difappointments. 
Some practice therefore, much in- 

ftru&ion and diligent reading, are 

requifite to make a ready and expert 

naturalift, who fhall be able, even by 

the help of a fyftem, to find out the 

name of everv objeCt he meets with. 

But when this tedious, though requi- 

fite part of ftudy is attained, nothing 

but delight and variety attend the reft 

of his journey. Wherever he travels, 

like a man in a country where he has 

many friends, he meets with nothing 

but acquaintances and allurements in 

all the ftages of his way. The meer 

uninformed fpeclator pafles on in 

gloomy lolitude; but the naturalift, 

in every plant, in every infedf, and 

every pebble, finds fomething to en¬ 

tertain his curiofity, and excite his 

/peculation. 

From 
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From hence it appears, that a fyf- 
tem may be confidered as a dictionary 
in the ftudy of nature. The ancients, 
however, who have all written moft 
delightfully on this fubjedt, feem en¬ 
tirely to have rejected thofe humble 
and mechanical helps to fcience. 
They contented themfelves with feiz- 
ing upon the great outlines of hiftory, 
and palling over what was common, 
as not worth the detail; they only 
dwelt upon what was new, great, and 
furprizing, and fometimes even warm¬ 
ed the imagination at the expence of 
truth. Such of the moderns as reviv¬ 
ed this fcience in Europe undertook 
the talk more methodically, though 
not in a manner fo plealmg. Aldro- 
vandus, Gefner, and johnlon, ieemed 
defirous of uniting; the entertainin'^ o o 

a nd rich delcriptions of the ancients 
with the dry and fyflematic arrange¬ 
ment, of which they were the fir ft 
projectors. This attempt, however, 
was extremely imperfect, as the great 
variety of nature was, asyer, but very 

inadequately 
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inadequately known. Neverthelefs, 

by attempting to carry on both ob- 

jedts at once; firft, of diredting us to 

the name of the thing; and then 

giving the detail of its hiftory, they 

drew out their works into a tedious 

and unreafonable length; and thus 

mixing incompatible aims they have 

left their labours, rather to be occah- 

onally confulted than read with de¬ 

light by pofterity. 

The later moderns, with that good 

fenfe which they have carried into 

every other part of fcience, have ta¬ 

ken a different method in cultivating 

natural Hiftory. 1 hey have been 

content to give, not only the brevity, 

but alfo the dry and difgufting air of 

a dictionary to their ly Items. Ray, 

Klin, Briffon, and Linnaeus, have had 

only one aim, that of pointing out 

the object in nature, of diicovering 

its name, and where it was to be 

found in thofe authors that treated of 

it in a more prolix and fatisfadlory 

manner. Thus natural hiftory at 



IX PREFACE. 

prefent is carried on, in two diftindt 

and leparate channels, the one ferving 

to lead us to the thing, the other con¬ 

veying the hiftory of the thing, as 

fuppofing it already known. 

The following Natural Hiftory is 

written, with only fuch an attention to 

Jyftem as ferves to remove the reader’s 

embarraffments, and allure him to 

proceed. It can make no pretenhons 

in diredting him to the name of every 

object he meets with; that belongs to 

works ol a very different kind, and 

written with very different aims. It 

will fully anfwer my defign, if the 

reader, being already poffeft of the 

name of any animal, ffiall find here a 

fhort, though fatisfadtory hiftory of 

its habitudes, its fubfiftence, its man¬ 

ners, its friendships and hoftilities. 

My aim has been to carry on juft as 

much method, as was iufficient to 

Shorten my defcriptions by generaliz¬ 

ing them, and never to follow order 

where the art ol writing, which is but 

another name for good fenfe, in ormed 

me 
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me that it would only contribute to 

the reader’s embarraflment. 

Still, however, the reader will per¬ 

ceive, that I have formed a kind of 

iyftem in the hiftory of every part of 

animated nature, direSting myfelf by 

the great obvious diftindtions that flie 

herfelf feems to have made, which, 

though too few to point exactly to 

the name, are yet fufficient to illumi¬ 

nate the fubjedt, and remove the rea¬ 

der’s perplexity. Mr. Buffon, indeed, 

who has brought greater talents to this 

part of learning than any other man, 

has almofl: entirely rejedted method in 

claffing quadrupedes. This, with great 

deference to fuch a charadler, appears 

to me running into the oppofite ex¬ 

treme; and, as fome moderns have of 

late fpent much time, great pains, and 

iome learning, all to very little pur- 

pofe, in iyftematic arrangement, he 

feems io much dilgufted by their tri¬ 

fling, but oftentatious efforts, that he 

defcribes his animals, almoft in the 

order they happen to come before him. 
This 
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This want of method feems to be a 

fault; but he can lofe little by a criti— 

cifm which every dull man can make, 

or by an error in arrangement, from 

which the dulleft are the molt ufually 

free. 

In other refpedts, as far as this able 

ohilofopher has gone, I have taken 

. lim for my guide. The warmth of his 

ltyle, and the brilliancy of his imagi¬ 

nation, are inimitable. Leaving him 

therefore without a rival in thefe, and 

only availing myfelf ot his information, 

I have been content to defcribe things 

in my own way; and though many of 

the materials are taken from him, yet 

I have added, retrenched, and altered, 

as I thought proper. It was my inten¬ 

tion at one time, whenever I differed 

from him, to have mentioned it at the 

bottom of the page; but this occured 

fo often, that I loon found it would 

look like envy, and might perhaps, 

convict me of thofe very errors which 

I was wanting to lay upon him. I have 

therefore, as being every way his 

debtor, 



• e 

P R E F A C E. 
debtor, concealed my dident, where 

my opinion was different; but where- 

ever 1 borrow from him, I take care 

at the bottom of the page to exprefs 

my obligations. But though my obli¬ 

gations to this writer are many, they 

extend but to the (mailed: part of the 

work, as he has hitherto eompleated 

only the hidory of quadrupedes. I was 

therefore left to rny.own reading alone, 

to make out the hidory of birds, ddies 

and infedts, of which the arrangement 

was lo difficult, and the neceilary in¬ 

formation lo widely diffufed and fo 

obfcurely related when found, that it 

proved by much the mod laborious 

part of the undertaking. Thus hav¬ 

ing; made ufe of Mr. Buffon’s lights in 

the flrd part of the work, 1 may, with 

fome fhare of confidence, recommend 

it to the public. But what ffiall I fay 

to that part, where 1 have been entirely 

left without his abidance? As 1 would 

affedl neither modeby nor confidence, 

it will be fufficient to fay, that my 

reading upon this part of the fubjedt 
has 
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has been very extenfive; and that I 

have taxed my fcanty circumftances in 

procuring books which are on this 

iubject, of all others, the mod expen- 

five. In confequence ot this induftry, 

I here offer a work to the public, of a 

kind, which has never been attempted 

in ours, or any other modern language, 

that I know of. The ancients, indeed, 

and Pliny in particular, have antici¬ 

pated me, in the prefent manner of 

treating natural hiflory. Like thofe 

hiflorians who defcribe the events of a 

campaign, they have notcondefcended 

to give the private particulars of every 

individual that formed the army; they 

were content with characterizing the 

generals, and defending their oper¬ 

ations, while they left it to meaner 

hands to carry the mufter-roll. I have 

followed their manner, rejecting the 

numerous fables which they adopted, 

and adding the improvements of the 

moderns, which are fo numerous, that 

they actually make up the bulk of 

natural hiftory. 

The 
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The delight which I found in read¬ 

ing Pliny, firft inlpired me with the 

idea of a work of this nature. Having 

a tafte rather claffical than fcientific, 

and having but little employed myfelf 

in turning over the dry labours of 

modern fyftem-makers, my earlieft in¬ 

tention was to tranllate this agreeable 

writer, and by the help of a commen¬ 

tary to make my work as a muling as 

I could. Let us dignify natural hiftory 

ever fo much with the grave appel¬ 

lation of a uleful fcience, yet ftill we 

mud: confefs that it is the occupation 

of the idle and the fpeculative, more 

than of the bufy and the ambitious 

part of mankind. My intention there¬ 

fore was to treat what I then conceiv¬ 

ed to be an idle fubjedt, in an idle 

manner; and not to hedge round plain 

and limple narratives with hard words, 

accumulated diftindtions, oftentatious 

learning, and difquilitions that pro¬ 

duced no convidtion. Upon the ap¬ 

pearance however of Mr. Buffon’s 

work, I dropped my former plan, and 
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adopted the prefent, being convinced 

by his manner, that the beft imitation 

of the ancients was to write from our 

own feelings, and to imitate nature. 

It will be my chief pride therefore, 

if this work may be found an inno¬ 

cent amufement for thofe who have 

nothing elfe to employ them, or who 

require a relaxation from labour. Pro- 

fefled naturalifts will, no doubt, find 

it luperficial; and yet I fhould hope 

that even thefe will difcover hints, 

and remarks, gleaned from various 

reading, not wholly trite or elemen¬ 

tary. I would wifh for their appro¬ 

bation. But my chief ambition is to 

drag up the obfcure and gloomy learn¬ 

ing of the cell to open infpedfion; 

to ftrip it from its garb of aufterity, 

and to fhew the beauties of that form, 

which only the induilrious and the 

inquifitive have been hitherto per¬ 

mitted to approach. 

CONTENTS. 
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CHAP. I. 

A Sketch of the Univerfe. 

The world may be confidered as one 

vaft manfion, where man has been admitted 

to enjoy, to admire, and to be grateful. The 

firft defires of favage nature are merely to 

gratify the im'portunities of fenfual appetite, 

and to negled the contemplation of things, 

barely fatisfied with their enjoyment ; the 

beauties of nature, and all the wonders of 

creation, have but little charms for a being 

taken up in obviating the wants of the day, 

and anxious for precarious fubfiftence. 

Vol. I. B Our 
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Our philofophers, therefore, who have 

teftified fuch furprize at the want of euriofity 

in the ignorant, feem not to confider that 

they are ufualiy employed in making provi- 

fions of a more important nature ; in provid¬ 

ing; rather for the neceffities than the amufe- 

fnents of life. It is not til! our more prefling 

wants are fumciently fupplied, that we can 

attend to the calls of euriofity ; fo that in 

every age fcientific refinement has been the 

lateft effort of human induftry* 

But human euriofity, though, at fir ft, 

flowly excited, being at laft poffeffed of lei- 

fure for indulging its propenfity, becomes 

one of the greateft amufements of life, and 

gives higher fatisradiohs than What even the 

fenfes can afford. A man of this difpofition 

turns all nature into a magnificent" theatre, 

replete with objeds of wonder and furprize, 

and fitted up chiefly for his happinefs and 

entertainment: he iuduftrioufly examines 

all things, from the minuteft infed to the 

moft finifhed animal; and, when his limited 

organs can no longer make the difquifition, 

he fends out his imagination upon new en¬ 

quiries. 

Nothing, therefore, can be more auguft 

and ftriking than the idea which his reafori, 

aided by his imagination, furnifhes of the 

univerfe 
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univcrfe around him. Aftronomers tell us, 

that this earth which we inhabit forms but a 

very minute part in that great aflemblage of 

bodies of which the world is compofed. It 

is a million of times lefs than the fun, by 

which it is enlightened. The planets alfo, 

which, like it, are fubordinate to the fun’s 

influence, exceed the earth one thoufand 

times in magnitude. Thefe, which were at 

firfl: fuppofed to wander in the heavens with¬ 

out any fixed path, and that took their name 

from their apparent deviations, have long 

been found to perform their circuits with 

great exadnefs and Arid regularity. They 

have been difeovered as forming with our 

earth a fyftem of bodies circulating round 

the fun, all obedient to one law, and im¬ 

pelled by one common influence. 

Modern philofophy has taught us to be¬ 

lieve, that, when the great Author of nature 

began the work of creation, he chofe to ope¬ 

rate by fecond caufes j and, that, fufpending 

the conftant exertion of his power, he endu¬ 

ed matter with a quality by which theuni- 

Verfal ceconomy of nature might be conti¬ 

nued without his immediate afiiftance. This 

quality is called attrattion; a fort of ap¬ 

proximating influence, which all bodies, 

whether terreftrial or celeftial, are found to 

poflefs •, and which in all encrcafes as the 
B 2 quantity 
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quantity of matter in each encreafes. The 
fun, by far the greateft body in our fyftem, 
is, of confequenee, poffeft of much the great- 

eft fhare of this attractive power; and all 

the planets, of which our earth is one, are? 
of courfe, entirely fubjed to its fuperior in¬ 

fluence. Were this power, therefore, left- 
uncontrolled by any other, the fun muft 
quickly have attraded all the bodies of our 
celeftial fyftem to itfel-f; but it is equably 
counteraded by another power of equal ef¬ 

ficacy ; namely, a progreflive force which 
each planet received when it was impelled 
forward, by the divine archited, upon its firft 
formation. The heavenly bodies of our 
fyftem being thus aded upon by two oppo- 
fmg powers ; namely, by that of attraiZion, 
which draws them towards the fun ; and 
that of impulsion, which drives them ftrait 
forward into the great void of fpace ; they 

purfue a track between thefe contrary direc¬ 
tions; and each, like a ftone whirled about in 
a fling, obeying two oppofite forces, circu¬ 
lates round its great centre of heat and mo¬ 
tion. 

In this manner, therefore, is the harmony 
of our planetary fyftem preferved. The fun, 
in the midft, gives heat, and light, and cir¬ 
cular motion to the planets which furround 
it: Mercury, Venus, the Earth, Mars, Ju¬ 

piter,, 
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piter, and Saturn, perform their conftant 

circuits at different distances, each taking up 

a time to compleat its revolutions proporti¬ 

oned to the greatnefs of the circle which it 

is to defcribe. The leffer planets alfo, which 

are attendants upon fome of the greater, are 

fubjedt to the fame laws ; they circulate with 

the fame exaftnefs; and are, in the fame 

manner, influenced by their refpe&ive cen¬ 

tres of motion. 

Befides thofe bodies which make a part of 

our peculiar fyftem, and which may be faid 

to refide within its great circumference; 

there are others, that frequently come among 

us, from the mod diftant tracts of fpace, and 

that feem like dangerous intruders upon the 

beautiful fimplicity of nature. Thefe are 

comets, whofe appearance was once fo ter¬ 

rible to mankind, and the theory of which is 

fo little underftood atprefent: all we know, 

is, that their number is much greater than 

that of the planets; and that, like thefe, they 

roll in orbits, in fome meafure, obedient to 

Solar influence. Aftronomers have endea¬ 

voured to calculate the returning periods of 

many of them; but experience has not, as 

yet, confirmed the veracity of their invefti- 

gations: indeed, who can tell when thofe 

wanderers have made their excurfions into 

other worlds and diftant fyftems, what 

obftacles 
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obftacles may be found to oppofe their pro- 

grefs, to accelerate their motions, or retard 

their return ? 

But what we have hitherto attempted to 

fketch, is but a fmall part of that great fabric 

in which the Deity has thought proper to 

manifeft his wifdom and omnipotence. 

There are multitudes of other bodies difperft 

over the face of the heavens that lie too re¬ 

mote for examination: thefe have no mo- 
t; ■ ... r v L 

tion, fuch as the planets are found to poflefs, 

and are, therefore, • called fixed ftars j and 

from their extreme brilliancy and their im- 

menfe diftance, philofophers have been in¬ 

duced to fuppofe them to be funs refembling 

that which enlivens our fyftem : as the ima¬ 

gination alfo, once excited, is feldom con¬ 

tent to flop, it has fjrnifhed each with an 

attendant fyftem of planets belonging to it- 

felf, and has even induced fome to deplore 

the fate of thofe fyftems, whole imagined 

funs, which fome times happens, have become 
no longer vifible. 

But conjedures of this kind, which no 

reafoning can afcertain, nor experiment 

reach, are rather amufing than ufeful. 

Though we fee the greatnefs and wifdom of 

the Deity in all the feeming worlds that fur- 

round us, it is our chief concern to trace 

him in that which we inhabit. The exami¬ 

nation 
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nation of the earth, the wonders of its con¬ 

trivance, the hiftory of its advantages, or of 

the feeming defeats in its formation, are the 

proper bufinefs of the natural hiftorian. A 

defcription of this earth, its animals, vegeta¬ 

bles, and minerals, is the mofi delightful en¬ 

tertainment the mind can be furnifhed with, 

as it is the moil interesting and ufeful. I 

would beg leave, therefore, to conclude thefe 

common-place fpeculations, with an obfer- 

vation, which, I hope, is not entirely fo. 

An ufe, hitherto not much infifted upon, 

that may refult from the contemplation of 

celeftial magnificence, is, that it will teach 

us to make an allowance for the apparent 

irregularities we find below. Whenever we 

can examine the works of the Deity at a 

proper point of diftance, fo as to take in the 

whole of his defign, we fee nothing but 

uniformity, beauty, and precision. The 

heavens prefent us with a plan, which, 

though inexpreffibly magnificent, is yet re¬ 

gular beyond the power of invention. When¬ 

ever, therefore, we find any apparent defects 

in the earth, which we are about to confider, 

infteadof attempting to reafon ourfelves in¬ 

to an opinion that they are beautiful, it will 

be wifer to fay, that we do not behold them 

at the proper point of alliance, and that our 

eye 
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eye is laid too clofe to the objeCls to take 

in the regularity of their connexion. In fhort, 

we may conclude, that God, who is regular 

in his great productions, aCts with equal 

uniformity in the little. 

CHAP. II. 

A fhort Survey of the Globe, from the Light 

of Aftronomy and Geography. 

All the fciences are in fome meafure 

linked with each other, and before the one 

is ended the other begins. In a natural hif- 

tory, therefore, of the earth, we mu ft begin 

with a fhort account of its lituation and form, 

as given us by aftronomers and geographers: 

it will be fufficient, however, upon this oc- 

cafion, juft to hint to the imagination, what 

they, by the moft abftracft reafonings, have 

forced upon the underftanding. The earth 

which we inhabit is, as has been faid before, 

one of thofe bodies which circulate in our 

folar fyftem ; it is placed at an happy mid¬ 

dle diftance from the centre; and even 

feems, in this refpeCt, privileged beyond all 

other planets that depend upon our great 

luminary for their lupport. Lefs diftant 

from the fun than Saturn, Jupiter, and 

Mars, 
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Mars, and yet lefs parched up than Venus 

and Mercury, that are fituate too near the 

violence of its power, the earth feems in a 

peculiar manner to fhare the bounty of the 

Creator : it is not, therefore, without reafon 

that mankind confider themfelves as the pe¬ 

culiar objeds of his providence and regard. 

Befides that motion which the earth has 

round the fun, the circuit of which is per¬ 

formed in a year, it has another upon its 

own axle, wThich it performs in twTenty-four 

hours. Thus, like a chariot-wrheel, it has 

a compound motion ; for while it goes for¬ 

ward on its journey, it is all the while turn¬ 

ing upon itfelf. From the firft of thefe two 

arife the grateful viciffitude of the feafons; 

from the fecond, that of day and night. 

It may be alfo readily conceived, that a 

body thus wheeling in circles will moil pro¬ 

bably be itfelf a fphere. The earth, beyond 

all poffibility of doubt, is found to be fo. 

Whenever its fhadow happens to fall upon 

the moon, in an eclipfe, it appears to be 

always circular, in whatever pofition it is 

projeded : and it is eafy to prove, that a 

body wrhich in every pofition makes a circu¬ 

lar fhadow, mull itfelf be round. The ro¬ 

tundity of the earth may be alfo proved 

from the meeting of two (hips at fea : the 

top 
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top-mafts of each are the flrft parts that are 

difcovered by both, the under parts being 

hidden by the convexity of the globe which 

rifes between them. The fhips in this in¬ 

fiance may be refembled to two men who 

approach each other on the oppofite fides of 

an hill: their heads will firft be feen, and 

gradually as they come nearer they will 

come entirely into view. 

However, though the earth’s figure is faid 

to be fpherical, we ought only to conceive 

it as being nearly fo. It has been found in 

the laft age to be rather flatted at both 

poles, fo that its form is commonly refem¬ 

bled to that of a turnep. The caufe of this 

fwelling of the equator is afcribed to the 

greater rapidity of the motion with which 

the parts of the earth are there carried 

round; and which, confequently, endea¬ 

vouring to fly off, a£t in oppofition to cen¬ 

tral attraction. The twirling of a mop may 

ferve as an homely illuftration ; which, as 

every one has feen, fpreads and grows 

broader in the middle as it continues to be 
turned round. 

As the earth receives light and motion 

from the fun, fo it derives much of its 

warmth and power of vegetation from the 

fame beneficent fource. However, the dif¬ 

ferent parts of the globe participate of thefe 

advan- 
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advantages in very different proportions, 

and accordingly put on very different ap¬ 

pearances ; a polar profpeCt, and a landfcape 

at the equator, are as oppofite in their ap¬ 

pearances as in their fituation. 

The polar regions, that receive the folar 

beams in a very oblique diredtion, and that 

continue for one half of the year in night, re¬ 

ceive but few of the genial comforts that 

other parts of the world enjoy. Nothing 

can be more mournful or hideous than the 

picture which travellers prefent of thofe 

wretched regions. The ground*, which is 

rocky and barren, rears itfelf in every place 

in lofty mountains and inacceffible cliffs, 

and meets the mariner's eye at even forty 

leagues from fhore. Thefe precipices, fright¬ 

ful in themfelves, receive an additional hor¬ 

ror from being conftantly covered with ice 

and fnow, which daily feem to accumulate, 

and to fill all the vallies with encreafing de- 

folation. The few rocks and cliffs, that are 

bare of fnow, look at a diftance of a dark 

brown colour, and quite naked. Upon a 

nearer approach, however, they are found 

replete with many different veins of colour¬ 

ed ftone, and here and there fpread over 

with a little earth, and a fcanty portion of 

grafs and heath. The internal parts of the 

* Crantz’s hiftory of Greenland, p. 3. 

country 
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country are ftill more defolate and deterring. 

In wandering this folitude, fome plains ap¬ 

pear covered with ice, that, at firft glance, 

feem to promife the traveller an eafy jour¬ 

ney But thefe are even more formidable 

and more nnpaftable than the mountains 

themfelves, being cleft with dreadful chafms, 

and every where abounding with pits that 

threaten certain deftrudtion. The feas that 

furround thefe inhofpitable coafts, are ftill 

more aftonifhing, being covered with flakes 

of floating ice, that fpread like extenfive 

fields, or that rife out of the water like enor¬ 

mous mountains. Thefe, which are com- 

pofed of materials as clear and tranfparent 

as glafs'f*, afiume many ftrange and phan- 

taftic appearances. Some of them look like 

churches or caftles, with pointed turrets j 

fome like fhips in full fail; and people have 

often given themfelves the fruitlefs toil to 

attempt piloting the imaginary veflels into 

harbour. There are ftill others that appear 

like large iflands, with plains, valleys, and 

hills, which often rear their heads two hun¬ 

dred yards above the level of the fea ; and 

although the height of thefe be amazing, 

yet their depth beneath is ftill more fo; 

fome or them being found to fink three 

hundred fathom under water. 

* Crantz’s hiftory of Greenland, p. 22, f Ibid. 27. 

The 
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The earth prefents a very different ap¬ 

pearance at the equator, where the fun- 

beams, darting diredtly downwards, burn up 

the lighter foils into extenfive fandy defarts, 

or quicken all the moifter trads with incre¬ 

dible vegetation. In thefe regions, almoft 

all the fame inconveniencies are felt from 

the proximity of the fun, that in the former 

were endured from its abfence. The de¬ 

farts are entirely barren except where they 

are found to produce ferpents, and that in 

fuch quantities, that fome extenfive plains 

feem almoft entirely covered with them*. 

It not unfrequently happens alfo that this 

dry foil, which is fo parched and comminut¬ 

ed by the force of the fun, rifes with the 

fmalleft breeze of wund ; and the finds be¬ 

ing compofed of parts almoft as fmall as 

thofe of water, they affume a fimilar ap¬ 

pearance, rolling onward in weaves like thofe 

of a troubled fea, and overwhelming all they 

meet with inevitable deftrudion. On the 

other hand, thofe trads which are fertile, 

teem with vegetation even to a noxious de¬ 

gree. The grafs rifes to fuch an height as 

often to require burning; theforefts are im- 

paffable from underwoods, and fo matted 

above, that even the fun, fierce as it is, can 

feldom penetrate T- Thefe are fo thick as 
* Adanfon7s Defcription of Senegal. 

f Linnaei Amaenit. vol. vi. p. 67. 

fcarce 
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fcarce to be extirpated; for the tops being fd 
bound together by the climbing plants that 
grow round them, though an hundred fhould 
be cut at the bottom, yet not one would 
fall, -as they mutually fupport each other. 
In thefe dark and tangled forefts, beads of 
various kinds, infedts in aftonifhing abun¬ 
dance, and ferpents of furprizing magnitude, 
find a quiet retreat from man, and are fek 
dom difturbed except by each other. 

In this manner the extremes of our globe 
feem equally unfitted for the comforts and 
conveniencies of life} and, although the 
imagination may find an awful pleafure in 
contemplating the frightful precipices of 
Greenland, or the luxurious verdure of 
Africa, yet true happinefs can only be found 
in the more moderate climates, where the 
gifts of nature may be enjoyed without in-^ 
curring danger in obtaining them. 

It is in the temperate zone, therefore, that 
all the arts of improving nature, and refining 
upon happinefs, have been invented : and 
this part of the earth is, more properly fpeak- 
ing, the theatre of natural hiftory. Although 
there be millions of animals and vegetables 
in the unexplored forefts under the line, 
yet moft of thefe may for ever continue un¬ 
known, as curiofity is there reprefled by 

fur^ 
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furrounding danger. But it is otherwife in 

thefe delightful regions which we inhabit* 

and where this art has had its beginning. 

Among us there is fcarce a fhrub, a flower, 

or an infed, without its particular hiftory * 

fcarce a plant that could be ufeful that has 

not been propagated } nor a weed that could 

be noxious wThich has not been pointed out. 

CHAP. III. 

A View of the Surface of the Earth. 

Wh EN we take a flight furvey of the 

furface of our globe, a thoufand objeds offer 

themfelves, which, though long known, yet 

flill demand our curiofity. The moft ob¬ 

vious beauty that every where ftrikes the 

eye is the verdant covering of the earth, 

which is formed by an happy mixture of 

herbs and trees of various magnitudes and 

ufcs. It has been often remarked that no 

colour refrefhes the fight fo well as green ; 

and it may be added, as a further proof of 

the affertion, that the inhabitants of thofe 

places where the fields are continually white 

with fnow, generally become blind long be¬ 

fore the ufual courfe of nature. 

This 
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This advantage, which arifes from the ver¬ 

dure of the fields, is not a little improved by 

their agreeable inequalities. There is fcarce 

two natural landfcapes that offer profpedts 

entirely refembling each other ; their rifings 

and depreflions, their hills and valleys, are 

never entirely the fame, but always offer 

fomething new to entertain and refrefh the 

imagination. 

But to encreafe the beauties of the face of 

nature, the landfcape is enlivened by fprings 

and lakes, and interfered by rivulets. Thefe 

lend a brightnefs to the profpe£t; give mo¬ 

tion and coolnefs to the air; and, what is 

much more important, furnifh health and 

fubfiftence to animated nature. 

Such are the mdft obvious and tranquil 

objects that every where offer : but there are 

others of a more awful and magnificent 
kind; the Mountain rifing above the clouds, 

and topt with fnow; the River pouring down 

its fides, encreafing as it runs, and lofing it- 

felf, at laft, in the ocean ; the Ocean fpread- 

ing its immenfe fheet of waters over one 

half of the globe, fwelling and fubfiding at 

well-known intervals, and forming a com¬ 

munication between the moil diftant parts of 

the earth. 

If we leave thofe objeds that feern to be 

natural to our earth, and keep the fame con- 

ftant 
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ftant tenor, we are prefented with the e;reat 

irregularities of nature. The burning moun¬ 

tain ; the abrupt precipice ; the untathom- 

able cavern; the headlong cataradt * and 

the rapid whirlpool. 

If we carry our curiofity a little further, 

and defeend to the objedts immediately be¬ 

low the furface of the globe, we fhall there 
find wonders ftill as amazing. We firft 

perceive the earth for the moft part lying in 

regular beds or layers, every bed growing 

thicker in proportion as it lies deeper, and 

its contents more compadt and heavy. We 

fhall find, almoft wherever we make our 

fubterranean enquiry, an amazing number 

of fhells that once belonged to aquatic ani¬ 

mals. Here and there, at a diftance from 

the fea, beds of oyitcr-fhells, fcvcral yards 

thick, and many miles over; fometimes 

teftaceous fubftances of various kinds on the 

tops of mountains, and often in the heart 

of the hardeft marble. Thefe, which are 

dug up by the peafants, in every country, 

are regarded with little curiofity ; for being 

fo very common, they are confidered as 

fubftances entirely terrene. But it is other- 

wife with the enquirer after nature, who 

finds them, not only in fhape but in fub- 

ftance, every way refembling thofe that are 
Vol. I. C bred 
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bred in the fea; and he, therefore, is at a 

lofs to account for their removal. 

Yet not one part of nature alone, but all 

her productions and varieties, become the 

objeCt of the fpeculative man’s enquiry : he 

takes different views of nature from the inat¬ 

tentive fpeCtator j and fcarce an appearance, 

how common foever, but affords matter for 

his contemplation; he enquires how and 

why the furface of the earth has come to 

have thofe rifings and depreffions which moft 

men call natural, he demands in what man¬ 

ner the mountains were formed, and in what 

eonfift their ufes; he afks from whence 

fprings arife; and how rivers flow round 

the convexity of the globe * he enters into 

an examination of the ebbings and flowings, 

and the other wonders of the deep ; he ac¬ 

quaints himfelf with the irregularities of 

nature, and he will endeavour to inveftigate 

their caufes; by which, at leaft, he will 

become better verfed in their hiftory. The 

internal ftruCture of the globe becomes an 

objeCt of his curiofity; and, although his 

enquiries can fathom but a very little way, 

yet, if poffeft with a fpirit of theory, his 

imagination will fupply the reft. He will 

endeavour to account for the fituation of the 

marine foflils that are found in the earth, 

and for the appearance of the different beds 

of 
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of which it is compofed. Thefe have been 

the enquiries that have fplendidly employed 

many of the philofophers of the lad: and 

prefent age * ; and, to a certain degree, 

they mud: be ferviceable. But the word of 

it is, that, as fpeculations amufe the writer 

more than fads, they may be often carried 

to an extravagant length ; and that time 

may be fpent in reafoning upon nature, 

which might be more ufefully employed in 

writing her hidory. 

Too much fpeculation in natural hidory 

is certainly wrong ; but there is a defed of 

an oppofite nature that does much more pre¬ 

judice * namely, that of filencing all enquiry, 

by alledging the benefits we receive from a 

thing, indead of invedigating the caufe of 

its produdion. If I enquire how a moun¬ 

tain came to be made, fuch a reafoner, 

enumerating its benefits, anfwers, becaufe 

God knew it would be ufeful. If I demand 

the caufe of an earthquake, he finds fome 

good produced by it, and alledges that as 

the caufe of its explofion. Thus fuch an 

enquirer has condantly fome ready reafon 

for every appearance in nature, wdiich ferves 

to fwell his periods, and give fplendor to 

* BufiFon, Woodward, Burnet, Whifton, Kircher, 
Bourquat, Leibnitz, Sreno, Ray, &cc. 

c 2 his 
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his declamation: every thing about him is, 

on fome account or other, declared to be 

good, and he thinks it prefumption to fcru- 

tinize into its defeds, or to endeavour to 

imagine how it might be better. Such 

writers, arid there are many fuch, add very 

little to the advancement of knowledge ; 

and it is finely remarked by Bacon, that 

the inveftigation of final caufes * is a barren 

ftudy; and, like a virgin dedicated to the 

Deity, brings forth nothing. In fad, thofe 

men who want to compel every appearance 

and every irregularity in nature info our fer~ 

vice, and expatiate on their benefits, combat 

that very morality which they would feem 

to promote. God has permitted thoufands 

of natural evils to exift in the world, becaufe 

it is by their intervention that man is ca-^ 

pable of moral evil; and he has permitted 

that we Ihould be fubjed to moral evil, that 

we might do fomething to deferve eternal 

happinefs by {hewing that we had reditude 
to avoid it. 

* Inveftigatio caufarum finalium fterilis eft, et velmi 
virgo Deo dedicata, nil parit 

CHAR 
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CHAP. IV. 

A Review of the different Theories of the 

Earth. 

Human invention has been exercifcd for 

feveral ages to account for the various irre¬ 

gularities of the earth. While thofe philo- 

fophers mentioned in the laft chapter fee 

nothing but beauty, fymmetiy, and order; 

there are others, who look upon the gloomy 

fide of nature, enlarge on its defedts, and 

feem to confider the earth, on which they 

tread, as one fcene of extenlive defolation 

Beneath its furface they obferve minerals 

and waters confufedly jumbled together; its 

different beds of earth irregularly lying upon 

each other ; mountains rifjng from places 

that once were level ■f*; and hills finking 

into vallies; whole regions fwallowed by the 

fca, and others again riling out of its bofom: 

all thefe they fuppofe to be but a few of the 

changes that have been wrought in our globe; 

and they fend out imagination to defcribe 

it in its primaeval ft ate of beauty. 

Of thofe who have written theories de- 

feribing the manner of the original formation 

* Buffon’s fecond difeourfe. 

f Senec. Quaeft. lib. vi. cap. 21, 

of 
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of the earth, or accounting for its prefent 

appearances, the moft celebrated are Burnet, 

Whifton, Woodward, and Buffon. As fpe- 

eolation is endlefs, fo it is not to be won¬ 

dered that all thefe differ from each other, 

and give oppofite accounts of the feveral 

changes, which they fuppofe our earth to 

have undergone. As the fyftems of each 

have had their admirers, it is, in fome mea- 

lure, incumbent upon the natural hiftorian 

to be acquainted, at leaft, with their out¬ 

lines 5 and, indeed, to know what others 

have even dreamed, in matters of fcience, 

is very ufeful, as it may often prevent us 

from indulging fimilar delufions ourfelves, 

which we fhould never have adopted, but 

becaufe we take them to be wholly our own. 

However, as entering into a detail of thefe 

theories, is rather furnifhing an hiftory of 

opinions than things, I will endeavour to 

be as concife as I can. 

The firft who formed this amufement of 

earth-making into fyftem was the celebrated 

Thomas Burnet, a man of polite learning 

and rapid imagination. His Sacred Theory, 

as he calls it, deferibing the changes which 

the earth has undergone, or fhall hereafter 

undergo, is well known for the warmth with 

which it is imagined, and the weaknefs with 

which it is reafoned, for the elegance of its 

ftyle, 
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ftyle, and the meannefs of its philofophy. 

The earth, fays he, before the deluge, was 

very differently formed from what it is at 

prefent: it was at firft a fluid mafs; a chaos 

compofed of various fubftances, differing 

both in denfity and figure: thofe which 

were moft heavy funk to the center, and 

formed in the middle of our globe an hard 

folid body; thofe of a lighter nature remain¬ 

ed next; and the waters, which were lighter 

ft ill, fwam upon its furface, and covered 

the earth on every fide. The air, and all 

thofe fluids which were lighter than water, 

floated upon this alfo ; and in the fame man¬ 

ner encompaffed the globe j fo that between 

the furrounding body of waters, and the 

circumambient air, there was formed a coat 

of oil, and other unduous fubftances,, lighter 

than water. However, as the air was ftill 

extremely impure, and muft have carried up 

with it many of thofe earthly particles with 

which it once was intimately blended, it 

foon began to defecate, and to depofe thefe 

particles upon the only furface already men¬ 

tioned, which foon uniting together, the 

earth and oil formed that cruft, which foon 

became an habitable furface, giving life to 

vegetation, and dwelling to animals. 

This imaginary antideluvian abode was 
very 
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very different from what we fee it at pre- 

fent. The earth was light and rich ; and 

formed of a fubftance entirely adapted to 

the feeble ftate of incipient vegetation : it 

was an uniform plain, every where covered 

with verdure ; without mountains, without 

feas, or the fmaHeft inequalities. It had no 

difference of feafons, for its equator was in 

the plain of the ecliptic, or, in other words, 

it turned direftly oppofite to the fun, fothat 

it enjoyed one perpetual andluxuriant fpring. 

However, this delightful face of nature did 

not long continue the fame, for, after a time, 

it began to Grack and open in fiffures ; a 

circumftance which always fucceeds when 

the fun dries away the moifture from rich or 

marfliy fituations. The crimes of mankind 

had been for fome time preparing to draw 

down the wrath of Heaven; and they, at 

length, induced the Deity to defer repairing 

thefe breaches in nature. Thus the chafms 

of the earth every day became wider, and, 

at length, they penetrated to the great abyfs 

of waters; and the whole earth, in a manner, 

fell in. Then enfued a total diforder in the 
' *» * • 

uniform beauty of the firft creation, the ter¬ 

rene furface of the globe being broken down: 

as it funk the waters gufired out into its 

place; the deluge became univerfal; all 

mankind except eight perfons were punifhed 

with 
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yvith deftrudlion, and their pofterity con¬ 

demned to toil upon the ruins of defolatcd 
• > - * b * t ,> 

nature. 
It only remains to mention the manner in 

which he relieves the earth from this uni- 
v < r • 

verfal wreck, which would feem to be as 
1 / * 

difficult as even its firft formation. “ Thefe 
* * — ' 1 

great maffes of earth falling into the abyfs, 
drew down with them vaft quantities alfo 

of air •, and by dafhing againft each other, 
and breaking into fmall parts by the repeat¬ 
ed violence of the fhock, they, at length, 
left between them large cavities filled with 
nothing but air. Thefe cavities, naturally 
offered a bed to receive the influent waters; 
and in proportion as they filled, the face of 

the earth became once more vifible. The 
higher parts of its broken furface, now be¬ 

come the tops of mountains, were the firft 
that appeared; the plains foon after came 
forward, and, at length, the whole globe was 
delivered from the waters, except the places 
in the loweft fituations j fo that the ocean 
and the feas are ftill a part of the ancient 
abyfs that have not had a place to return. 

Illands and rocks are fragments of the earth's 
former cruft ; kingdoms and continents are 
larger maffes of its broken fubftance, avid 
all the inequalities that are to be found on 

the furface of thp prefent earth, are owing 
l . • * * 

to 
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to the accidental confufion into which both 
earth and waters were then thrown. 

The next theorift was Woodward, who, 

in his Eflay towards a Natural Hiftory of 
the Earth, which was only defigned to pre^ 
cede a greater work, has endeavoured to give 
a more rational account of its appearances ; 
and was, in fact, much better furnifhed for 
fuch an undertaking than any of his prede- 
ceffors, being one of the mofl affiduous na^ 
turalifts of his time. His little book, there¬ 

fore, contains many important facts, relative 
to natural hiftory, although his fyftem may 
be weak and groundlefs. 

He begins by aflerting that all terrene fub- 
ftances are difpofed in beds of various na¬ 
tures, lying horizontally one over the other, 
fomewhat like the coats of an onion ; that 
they are replete with ftiells, and other pro¬ 

ductions of the fea : thefe ftiells being found 
in the deepeft cavities, and on the tops of 

the higheft mountains. From thefe obfer- 
vations, which are warranted by experience, 
he proceeds to obferve, that thefe ftiells and 
extraneous foflils are not productions of the 
earth, but are all actual remains of thofe 
animals which they are known to refemble; 
that all the beds of the earth lie under each 
other, in the order of their fpecific gravity j 
and that they are difpofed as if they had 
been left there by fubfiding waters. All thefe 

affertions 
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aflertions he affirms with much earneftnefs, 
although daily experience contradifts him in 
fome of them ; particularly we find layers 
of ftone often over the lighted foils, and the 

fofteft earth under the hardeft bodies. How¬ 

ever, having taken it for granted, that all 
the layers of the earth are found in the or¬ 
der of their fpecific gravity, the lighted at 

the top, and the heavieft next the centre, 

he confequently aflerts, and it will not im¬ 

probably follow, that all the fubftances of 
which the earth is compofed, were once in 
an adtual date of diffolution. This uni ver¬ 
bal diffolution he takes to have happened at 
the time of the flood. He fuppofes that at 
that time a body of water, which was then 

in the center of the earth, uniting with that 

which was found on the furface, fo far fepa- 
rated the terrene parts as to mix all together 
in one fluid mafs ; the contents of which 
afterwards finking according to their re- 
fpedtive gravities, produced the prefent ap- 

pearancee of the earth. Being aware, how¬ 
ever, of an obje&ion that foffile fubftances 
are not found diflblved, he exempts them 
from this univerfal diffolution, and, for that 
purpofe, endeavours to ffiew that the parts 

of animals have a ftronger cohefion than 

thofe of minerals ; and that, while even the 
hardeft rocks may be diflblved, bones and 

fficlls may dill continue entire. 
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So much for Woodward ; but of all the 
fyftems which were publifhed refpediing the 
earth’s formation, that of Whifton was moft 
applauded, and moft oppofed. Nor need 
we wonder; for being fupported with all the 
parade of deep calculation, it awed the igno- 
rant, and produced the approbation of fuch 
as would be thought otherwife, as it implied 
a knowledge of abftrufe learning, to be even 
thought capable of comprehending what the 
writer aimed at. In fa£t, it is not eafy to 

diveft it of its mathematical garb ; but thofe 
who have had leifure, have found the refult 
of our philofopher’s reafoning to be thus^ 
He fuppofes the earth to have been origi¬ 
nally a comet; and he confiders the hiftory 
of the creation, as given us in fcripture, to 
have its commencement juft when it was 
taken by the hand of the Creator, to be more 
regularly placed as a planet in our folar 
fyftem. Before that time, he fuppofes it to 
have been a globe without beauty or propor¬ 
tion } a world in diforder; fubjedt to all the 
viciffitudes which comets endure; fome of 
which have been found, at different times, a 
thoufand times hotter than melted iron } at 
others, a thoufand times colder than ice. 
Thefe alternations of heat and cold, conti¬ 
nually melting and freezing the furface of 
the earth, he fuppofes to have produced, to 

a certain 
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a certain depth, a chaos entirely refembling 
that deferibed by the poets, furrounding the 
folid contents of the earth, which full con¬ 
tinued unchanged in the midft, making a 

great burning globe of more than twothou- 
fand leagues in diameter. This furrounding 

chaos, however, was far from being folid ; 

he refembles it to a denfe though fluid at- 
mofpherc, compofed of fubftances mingled, 

agitated, and fhockcd againft each other; 
and in this diforder he defcribes the earth to 

have been juft at the eve of creation. 
But upon its orbit’s being then changed, 

when it was more regularly wheeled round 
the fun, every thing took its proper.place; 

every part of the furrounding fluid then fell 

into a lituation, in proportion as it was light 
or heavy. The middle, or central part, 

which always remained unchanged, ftill con¬ 

tinued fo, retaining a part of that heat 
which it received in its primaeval approaches 
towards the fun 5 which heat, he calculates, 
may continue for about fix thoufand years. 
Next to this fell the heavier parts of the 
chaotic atmofphere, which ferve to fuftain . 
the lighter : but as in defcending they could 
not entirely be fcparated from many w’atery 

parts, with which they were intimately mix¬ 
ed, they drew down a part of thefe alfo with 
tflemi and thefe could not mount again after 

the 
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the furface of the earth was confoliclated: 
they, therefore, furrounded the heavy firft 
defcending parts, in the fame manner as 
thefe furround the central globe. Thus the 
entire body of the earth is compofed moft 
internally of a great burning globe: next 
which, is placed an heavy terrene fubftance, 
that encompafles it *, round which alfo is 
circumfufed a body of water. Upon this 
body of waters, the cruft of earth on which 
we inhabit is placed: fo that, according to 
him, the globe is compofed of a number of 
coats, orfhells, one within the other, all of 
different denfities. The body of the earth 

being thus formed, the air, which is the 
lighteft fubftance of all, furrounded its fur¬ 
face * and the beams of the fun darting 
through, produced that light which, we are 
told, firft obeyed the Creator’s command. 

The whole oeconomy of the creation being 
thus adjufted, it only remained to account for 
the rilings and depreffions on the furface of 
the earth, with the other feeming irregula¬ 
rities of its prefent appearance. The hills 
and vallies are confidered by him as formed 
by their prefling upon the internal fluid, 
which fuftains the outward fhell of earth, 
with greater or lefs weight: thofe parts of 
the earth which are heavieft, fink into the 
fubjacent fluid more deeply, and become 

vallies: 
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vallies: thofe that are lighteft, rife higher 
upon the earth’s furface, and are called 

mountains. 
Such was the face of nature before the de¬ 

luge ; the earth was then more fertile and 

populous than it is at prefent; the life of 
man and animals was extended to ten times 
its prefent duration; and all thefe advan¬ 
tages arofe from the fuperior heat of the 
central globe, which ever (ince has been 
cooling. As its heat was then in its full 
power, the genial principle was alfo much 
greater than at prefent; vegetation and ani¬ 
mal encreafe were carried on with more vi¬ 
gour ; and all nature feemed teeming with 
the feeds of life. But thefe phyfical advan¬ 
tages were only productive of moral evil; 
the warmth which invigorated the body en- 

creafed the paflions and appetites of the 
mind j and, as man became more powerful, 
he grew lefs innocent. It was found necef- 
fary to punifh his depravity 5 and all living 
creatures, except the fifhes, who living in a 
cold element were not fubjeCt to a fimilitude 

of guilt, were overwhelmed by the deluge in 
univerfal deftruCtion. 

This deluge, which fimple believers are 
walling to afcribe to a miracle, philofophers 

have long been defirous to account for by 
natural 
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natural caufes : they have proved that the 
earth could never fupply from any refervoir 
towards its center, nor the atmofphere by 
any difcharge from above, fuch a quantity 
of w^ater as would cover the furface of the 
globe to a certain depth over the tops of our 

higheft mountains. Where, therefore, was 
all this water to be found ? Whifton has 

<-\i f , r 

found enough, and more than a fufliciency, 
in the tail of a comet; for he feems to allot 

comets a very adtive part in the great ope¬ 

rations of nature. 
He calculates, with great feeming preci- 

fion, the year, the month, and the day of the 
week on which this comet (which has paid 
the earth fome vifits fince, though at a 

kinder diftance) involved our globe in its 
tail. The tail he fuppofed to be a vaporous 
fluid fubflance, exhaled from the body of 
the comet, by the extreme heat of the fun, 
and encreafing in proportion as it approached 
that great luminary. It was in this that our 

globe was involved at the time of the de¬ 
luge ; and, as the earth ftill adted by its na¬ 
tural attraction, it drew to itfelf all the wa¬ 
tery vapours which were in the comet’s 
tail; and the internal waters being alfo at 

the fame time let loofe, in a very fhort fpace 
the tops of the higheft mountains were laid 
under the deep. 

The 
i 



THE EARTH. 33 

The punifhment of the deluge being thus 
compleated, and all the guilty deftroyed, the 
earth, which had been broken by the erup¬ 

tion of the internal waters, was alfo enlarged 

by the fame; fo that upon the comet’s re- 
cefs, there was found room fufiicient in the 
internal abyfs for the recefs of the fuperflu- 
ous waters; whither they all retired, and 

left the earth uncovered, but in fome re- 

fpeds changed, particularly in its figure, 

which, from being round, was now become 
oblate. In this univerfal wreck of nature 
Noah furvived, by a variety of happy caufes, 
to re-people the earth, and to give birth to a 

race of men flow in believing ill-imagined 
theories of the earth. 

After fo many theories of the earth, which 
had been publifhed, applauded, anfwered, 
and forgotten, Mr. Euffon ventured to add 
one more to the number. This philofopher 
was, in every refped, better qualified than 
any of his predeceffors for fuch an attempt, 
being furnifhed with more materials, having 
a brighter imagination to find new proofs, 
and a better ftyle to cloath them in. How¬ 
ever, if one fo ill qualified, as I am, may 
judge, this feems the weakeft part of his 
admirable work ; and I could wifh, that he 

* 

had been content with giving us fads inftead 
of fyftems i that, inftead of being a reafoner, 

Vol. I. D he 
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he had contented himfelf with being mere¬ 
ly an hidorian. 

He begins his fydem by making a dif- 

tindion between the firft part of it and the 
laid } the one being founded only on conjec¬ 
ture, the other depending entirely upon 
adual obfervation. The latter part of his 
theory may, therefore, be true, though the 
former fhould be found erroneous. 

The planets, fays he, and the earth, among 

the number, might have been formerly (he 
only offers this as conjedure) a part of the 
body of the fun, and adherent to its fub- 

ftance. In this fituation, a comet falling in 

upon that great body might have given it 
fuch a fhock, and fo fhaken its whole frame, 
that fome of its particles might have been 
driven off like dreaming fparkles from red 
hot iron ; and each of thefe dreams of fire, 
fmall as they were in comparifon of the fun, 
might have been large enough to have made 
an earth as great, ilay many times greater 
than ours. So that in this manner the pla¬ 
nets, together with the globe which we in¬ 
habit, might have been driven off from the 
body of the fun by an impulfive force : in 
this manner alfo they would continue to re¬ 
cede from it for ever, were they not drawn 
back by its fuperior power of attradion; and 

thus, 

i 
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thus, by the combination of the two mo¬ 

tions, they are wheeled round in circles. 

Being in this manner detached at a dis¬ 

tance from the body of the fun, the planets, 

from having been at firft globes of liquid fire, 

gradually became cool. The earth alfo hav¬ 

ing been dafhed obliquely forward, received 

a rotatory motion upon its axis at the very 

inftant of its formation, and this motion 

being greateft at the equator, the parts there 

adting againft the force of gravity,' they 

muft have fwollen out, and given the earth 

an oblate or flatted figure. 

As to its internal fubftance, our globe 

having once belonged to the fun, it conti¬ 

nues to be an uniform mafs of melted mat¬ 

ter, very probably vitrified in its primaeval 

fufion. But its furface is very differently 

compofed. Having been in the beginning 

heated to a degree equal to, if not greater 

than what comets are found to fuftain ; like 

them it had an atmofphere of vapours 

floating round it, and which cooling by 

degrees, condenfed and fubfided upon its 

furface. Thefe vapours formed, according 

to their different denlities, the earth, the 

water, and the air ; the heavier parts fall¬ 

ing firft, and the lighter remaining ftill 

fufpended. 
D 2 Thus 
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Thus far our philofopher is, at leaft, as 
much a fyftem maker as Whifton or Burnet; 
and, indeed, he fights his way with great 
perfeverance and ingenuity through a thou- 
fand obje&ions that naturally arife. Hav¬ 
ing, at laft, got upon the earth, he fuppofes 
himfelf on firmer ground, and goes forward 

with greater fecurity. Turning his atten¬ 
tion to the prefent appearance of things 
upon this globe, he pronounces from the 

view that the whole earth was at firft under 
water. This water he fuppofes to have 
been the lighter parts of its former evapora¬ 
tion, which, while the earthy particles 
funk downwards by their natural gravity, 

floated on the furface, and covered it for a 
confiderable fpace of time. 

“ The furface of the earth,” fays he 

u muft have been in the beginning much lefs 
folid than it is at prefent; and, confequent- 
ly, the fame caufes, which at this day 
produce but very flight changes, muft then, 
upon fo complying a fubftance, have had 

very confiderable effe&s. We have no rea- 
fon to doubt but that it was then covered 
with the waters of the fea j and that thofe 
waters were above the tops of our higheft 
mountains, fince, even in fuch elevated 

* Theorie de la Terre^ voi J, p. 11 r. 

(filiations, 
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fltuations, we find fhells and other marine 
productions in very great abundance. It 
appears alfo that the fea continued for a 
confiderable time upon the face of the 
earth : for as thefe layers of fhells are found 
fo very frequent at fuch great depths, and 

in fuch prodigious quantities, it feems im- 
poflible for thefe to have fupported their 
numbers all alive at one time ; fo that they 
muft have been brought there by fucceflive 

depofitions. Thefe fhells alfo are found in 
the bodies of the hardeft rocks, where they 
could not have been depofited, all at once, 
at the time of deluge, or at any fuch inftant 
revolution ; fince that would be to fuppofe, 
that all the rocks in which they are found, 
were, at that inftant, in a ftate of diffolu- 
tion, which would be abfurd to affert. The 
fea, therefore, depofited them wherefoever 
they are now to be found, and that by flow’ 
and fucceflive degrees. 

It will appear, alfo, that the fea covered 
the whole earth, from the appearance of its 
layers, which lying regularly one above the 
other, feetn all to refemble the fedimen! 
formed at different times by the ocean. 
Hence, by the irregular force of its waves, 
and its currents driving the bottom into 
land-banks, mountains muft have been 
gradually formed within this univerfal co¬ 

vering 
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vering of waters ^ and thefe fucceffively 
raifing their heads above its furface, muft, 
in time, have formed the higheft ridges of 
mountains upon land, together with con¬ 
tinents, iflands, and low grounds, all in 
their turns. This opinion will receive ad¬ 
ditional weight by confidering, that in thofe 
parts of the earth where the power of the 
ocean is greateft, the inequalities on the 
furface of the earth are higheft : the ocean's 
power is greateft at the equator, where its 
winds and tides are moft conftant; and, in 
fad, the mountains at the equator are found 
to be higher than in any other part of the 
world. The fea, therefore, has produced 
the principal changes in our earth : rivers, 
volcanoes, earthquakes, ftonns, and rain, 
having made but flight alterations, and only 
fuch as have affeded the globe to very in- 
confiderable depths. 

This is but a very flight Iketch of Mr, 
Buffon’s Theory of the Earth; a theory 
which he has much more powerfully fup- 
ported, than happily invented ; and it would 
be needlefs to take up the reader's time from 
the purfuit of truth in the difcuffion of 

plausibilities. In fad, a thoufand queftions 
might be afked this moft ingenious philofo- 
pher, which he would not find it eafy to 
anfwer; but fuch is the lot of humanity, 

that 
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that a Tingle Goth can in one day deflroy 
the fabric which Caefars were employed an 
age in ereding. In fad, we might afk, 
how mountains, which are compofed of the 
moft compad and ponderous fubftances, 
ffiould be the firft whofe parts the fea be¬ 
gan to remove? We might afk, how foffil- 
wood is found deeper even than fhells ? 
which argues, that trees grew upon the 
places he fuppofes once to have been cover¬ 
ed with the ocean. But we hope this ex¬ 
cellent man is better employed than to think 
of gratifying the petulance of incredulity, 
by anfwering endlefs objedions. 

CHAP. V. 
^ . .«. , 

Of Foflll-fhells, and other extraneous Folfils. 

We may affirm of Mr. Buffon, that 
which has been faid of the chymifts of old : 
though he may have failed in attaining his 
principal aim, of eftablifhing a theory, yet 
he has brought together fuch a multitude of 
fads relative to the hiftory of the earth, and 

the 
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the nature of its foffil productions, that 
curiofity finds ample compenfation even 
while it feels the want of conviction. 

* I 

Before, therefore, I enter upon the de« 

fcription of thofe parts of the earth, which 

feem more naturally to fall within the fub- 

jeCt, it will not be improper to give a fhort 
hiftory of thofe animal productions that are 
found in fuch quantities, either upon its 
furface, or at different depths below it. 
They demand our curiofity, and, indeed, 
there is nothing in natural hiftory that has 
afforded more fcope for doubt, conjecture, 

and fpeculation. Whatever depths of the 
earth we examine, or at whatever diftance 
within land we feek, we moft commonly 
find a number of foffil-fhells, which being 
compared with others from the fea, of 
known kinds, are found to be exaCtly of a 
fimilar fhape and nature They are found 
at the very bottom of quarries and mines, 
in the moft retired and inward parts of the 
moft firm and folid rocks, upon the tops of 
even the higheft hills and mountains, as 
well as in the valleys and plains : and this 
not in one country alone, but in all places 
where there is any digging for marble, chalk, 

$ Woodward’s EiTay towards a Natural Hiftory, p, 16. 

or 
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or any other terreftrial matters, that are fo 
compact as to fence off the external injuries 
of the air, and thus preferve thefe fhells 

from decay. 
Thefe marine fubftances, fo commonly 

diffufed, and fo generally to be met with, 

were for a long time confidered by philofo- 
phers, as productions, not of the fea, but 
of the earth. “ As we find that fpars,” faid 
they, “ always fhoot into peculiar fhapes, 
fo thefe feeming fnails, cockles, and muf- 
cle-fhells, are only fportive forms that na¬ 
ture affumes amongft others of its mineral 
varieties : they have the fhape of fifh, in¬ 

deed, but they have always been terreftrial 
fubftances 

With this plaufible folution mankind 

were for a long time content; but upon 
clofer enquiry, they were obliged to alter 

their opinion. It was found that thefe 
fhells had, in every refpeCl, the properties 
of animal and not of mineral nature. They 
were found exactly of the fame wreight with 
their fellow fhells upon fhore. They an- 

fwered all the chymical trials in the fame 
manner as fea fhells do. Their parts, w'hen 
diffolved, had the fame appearance to viewr, 
the fame fmell and tafte. They had the 

* Lowth Abridgement. Phil Tranf. vol. ii. p. 426. 

fame 
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fame effe&s in medicine when inwardly ad-? 
miniftered; and, in a word, were fo ex¬ 
actly conformable to marine bodies, that 
they had all the accidental concretions 

growing to them, (fuch as pearls, corals, 

and fmaller fhells) which are found in fhells 
juft gathered on the fhore. They were, 
therefore, from thefe confiderations, again 
given back to the fea; but the wonder 

was, how to account for their coming fo 
far from their own natural element upon 
land 

As this naturally gave rife to many con¬ 
jectures, it is not to be wondered that fome 
among them have been very extraordinary. 

An Italian, quoted by Mr. Buffon, fuppofes 
them to have been depofited in the earth at 
the time of the crufades, by the pilgrims 
who returned from Jerufalem; who gather¬ 
ing them upon the fea-fhore, in their re¬ 
turn carried them to their different places 
of habitation. But this conjeCturer feems 
to have but a very inadequate idea of their 

numbers. AtTouraine, in France, more 
than an hundred miles from the fea, there 
is a plain of about nine leagues long, and as 
many broad, from whence the peafants of 
the country fupply themfelves with marie 

* Woodward, p. 43. 

for 
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for manuring their lands. They feldom dig 
deeper than twenty feet, and the whole 

plain is compofed of the fame materials, 
which are (hells of various kinds, without 

the fmalleft portion of earth between them. 
Here, then, is a large fpace, in which are 
depofited millions of tons of fhells, which 

pilgrims could not have collected though 
their whole employment had been nothing 

elfe. England is furnifhed with its beds, 
which though not quite fo extenfive, yet 
are equally wonderful. * “ Near Reading, 
in Berkfhire, for many fucceeding genera¬ 
tions, a continued body of oyfter-fhells has 

been found through the whole circumfe¬ 
rence of five or fix acres of ground. The 
foundation of thefe (hells is an hard rocky 
chalk * and above this chalk, the oyfter- 
(hells lie in a bed of green fand, upon a 
level, as nigh as can pofiibly be judged, and 
about two feet thicknefs.” Thefe fhells are 
in their natural ftate, but they are found 
alfo petrified, and almoft in equal abun¬ 

dance -f* in all the Alpine rocks, in the Py¬ 
renees, on the hills of France, England, 

and Flanders. Even in all quarries from 

* Phil. Tranf. vol. ii. p. 427. 

f Buffon, vol, i. p. 407. 

whence 
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whence marble is dug, if the rocks be fplit 

perpendicularly downwards, petrified (hells, 

and other marine fubftances, will be plain¬ 
ly difcerned. 

“ About a quarter of a mile from the ri¬ 
ver Medway *, in the county of Kent, after 
the taking off the coping of a piece of 
ground there, the workmen came to a blue 
marble, which continued for three feet and 

an half deep, or more, and then beneath 
appeared an hard floor, or pavement, com- 
pofed of petrified (hells crowded clofely to¬ 
gether. This layer was about an inch deep, 
and feveral yards over ; and it could be 

walked upon as upon a beach. Thefe 
(tones, of which it was compofed, (the 
defcriber fuppofes them to have always been 
(tones) were either wreathed as fnails, or 
bivalvular like cockles. The wreathed 
kinds were about the fize of an hazle-nut, 

and were filled with a (tony fubftance of 
the colour of marie ; and they themfelves, 
alfo, till they were wafhed, were of the 
fame colour; but when cleaned, they ap¬ 
peared of the colour of bezoar, and of the 
fame polifh. After boiling in water they 
became whitifh, and left a chalkinefs upon 
the fingers.5' 

* Phil. Tranf. p. 426. 

In 
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In feveral parts of Alia and Africa, tra¬ 
vellers have obferved thefe fhells in great 

abundance. In the mountains of Caftravan, 

which lie above the city Barut, they quarry 
out a white ftone, every part of which con¬ 
tains petrified fifhes in great numbers, and 

of furprizing diverfity. They alfo feem to 

continue in fuch prefervation, that their 
fins, fcales, and all the minuteft diftindi- 
ons of their make, can be perfedly dis¬ 

cerned *. 
From all thefe inftances we may con¬ 

clude, that thefe foffils are very numerous; 

and, indeed, independent of their fitua- 
tion, they afford no fmall entertainment to 
obferve them as preferved in the cabinets 
of the curious. The variety of their kinds 

is aftonifhing. Moft of the fea fhells which 
are known, and many others to which we 
are entirely ftrangers, are to be feen either 
in their natural ftate, or in various degrees 
of petrefadion ~f\ In the place of fome we 
haw mere fpar, or ftone, exadly exprefting 
all the lineaments of animals, as having 
been wholly formed from them. For it has 

happened, that the fhells diffolving by very 
flow degrees, and the matter having nicely 
and exadly filled all the cavities within, 

* BufTon, vol.i. p. 408. t Hill, p 646. 
this 
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this tnatter, after the fhells have perifhed, 
has preferved exa&ly and regularly the 
whole print of their internal furface. Of 

thefe there are various kinds found in our 
pits; many of them refembling thofe of 
our own fhores ; and many others that are 
only to be found on the eoafts of other 
countries. There are fome fhells refem¬ 
bling thofe that are never ftranded upon 
our eoafts ** but that always remain in the 
deep*f*: and many more there are which 

we can affimilate with no fhells that are 

known amongft us. But we find not only 
fhells in our pits, but alfo fifties and corals 
in great abundance; together with almofl 
every fort of marine produ&ion. 

It is extraordinary enough, however, 
that the common red coral, though fo very 
frequent at fea, is fcarce feen in the foifil 

world; nor is there any account of its hav¬ 
ing ever been met with. But to recom- 
penfe for this, there are all the kinds of the 
white coral now known; and many other 
kinds of that fubftance with which we are 
unacquainted. Of animals there are various 
parts *, the vertebrae of whales, and the 
mouths of leffer fillies $ thefe, with teeth 

* Littorales, f Pelagii. 

alfo 
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alfo of various kinds, are found in the ca¬ 

binets of the curious ; where they receive 

long Greek names, which it is neither the 
intention nor the province of this work to 
enumerate. Indeed, few readers would 
think themfelves much improved, fhould I 

proceed with enumerating the various claf- 

fes of the Conicthyodontes, Polyleptogin- 
glimi, or the Orthoceratites. Thefe names, 

which mean no great matter when they are 

explained, may ferve to guide in the fur¬ 
nishing a cabinet; but they are of very 
little Service in furnifhing the page of in- 
ftru&ive hiftory. 

From all thefe inftances we fee in what 
abundance thefe petrefa&ions are to be 
found ; and, indeed, Mr. Buffon, to whofe 
accounts we have added fome, has not been 
fparing in the variety of his quotations, 
concerning the places where they are moftly 
to be found. However, I am furprized 
that he fhould have omitted the mention of 
one, which, in fome meafure, more than 
any of the reft, would have ferved to 
ftrengthen his theory. We are informed, 

by almoft every traveller *, that has deferr¬ 
ed the pyramids of Egypt, that one of them 
is entirely built of a kind of free-ftone, in 

* Haflelquift, Sandys. 

which 
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which thefe petrified {hells are found in 

great abundance. This being the cafe, it 
may be conjectured, as we have accounts 
of thefe pyramids among the earlieft records 

of mankind, and of their being built fo 
long before the age of Herodotus, who lived 
but fifteen hundred years after the flood, 
that even the Egyptian priefts could tell 
neither the time nor the caufe of their 
ereCtion; I fay it may be conjeCtured that 

they were ereCted but a fhort time after the 
flood. It is not very likely, therefore, that 
the marine fubftances found in one of them, 
had time to be formed into a part of the 
folid ftone, either during the deluge, or 

immediately after it; and, confequently, 
their petrefadion muft have been before 
that period. And this is the opinion Mr. 
Buflon has all along fo ftrenuoufly endea¬ 
voured to maintain ; having given fpecious 
reafons to prove, that fuch fhells were laid 
in the beds where they are now found, not 
only before the deluge, but even antecedent 

to the formation of man, at the time when, 
the whole earth, as he fuppofes, was buried 
beneath a covering of waters. 

But while there are many reafons to per- 
fuade us that thefe extraneous foflils have 
been depofited by the fea, there is one fad 

that 
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that will abundantly ferve to convince us 

that the earth was habitable, if not inha¬ 

bited, before thefe marine fubftances came 
to be thus depofited. For we find foffil 

trees, which no doubt once grew upon the 
earth, as deep, and as much in the body of 

folid rocks, as thefe (hells are found to be. 
Some of thefe fallen trees alfo, have lain at 
lead as long, if not longer, in the earth, 
than the (hells, as they have been found funk 

deep in a marly fubftance, compofed of de¬ 
cayed (hells, and other marine produdions. 
Mr. BufFon has proved that fo(fil (hells could 

not have been depofited in fuch quantities 
all at once by the flood j and I think, from 
the above inftance, it is pretty plain, that, 

howfoever they were depofited, the earth 
was covered with trees before" their depofi- 
tion ; and, confequently, that the fea could 
not have made a very permanent flay. 

How then (hall we account for thefe extra¬ 

ordinary appearances in nature ? A fufpen- 
fion of all aflent is certainly the firft, al¬ 

though the moft mortifying conduct. For 
my own part, were I to offer a conjedure, 
and all that has been faid upon this fubjed 
is but conjedure, inftead of fuppofing them 

to be the remains of animals belonging to 
the fea, I would confider them rather as 
bred in the numerous frefh-water lakes, 

Vol.I. E that, 
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that, in primaeval times, covered the face 
of uncultivated nature. Some of thefe fhells 

we know to belong to frefh waters: fome 
can be affimilated to none of the marine 
fhells now known why, therefore, may we 
not as well afcribe the production of all to 
frefh waters, where we do not find them, 

as we do that of the latter to the fea only, 
where we never find them ? We know that 
lakes, and lands alfo, have produced ani¬ 
mals that are now no longer exifting, why, 
therefore, might not thefe fofTil productions 
be among the number ? I grant that this is 

making a very harfh fuppofition ; but I can¬ 
not avoid thinking, that it is not attended 
with fo many embarraffments as fome of 
the former, and that it is much eafier to be¬ 
lieve that thefe fhells were bred in frefh 
water, than that the fea had for a long time 
covered the tops of the higheft mountains. 

* Hill’s Foflils, p.641. 

CHAP, 
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CHAP. VII. 

Of the internal Structure of the Earth. 

H AVING, in fome meafure, got free 

from the regions of conjecture, let us now 
proceed to a defcription of the earth as we 
find it by examination, and obferve its in¬ 
ternal composition, as far as it has been the 

fubjedt of experience, or expofed to human 
enquiry. Thefe enquiries, indeed, have 
been carried but to a very little depth be¬ 

low its fuiface, and even in that difquifi- 
tion men have been condu&ed more by mo¬ 
tives of avarice than of curiofity. The deep- 
eft mine, which is that at Cotteberg in 

Hungary *, reaches not more than three 
thoufand feet deep * but what proportion 

does that bear to the depth of the terreftrial 
globe, down to the centre, which is above 
four thoufand miles ? All, therefore, that has 
been faid of the earth, to a deeper degree, 
is merely fabulous or conjectural ; we may 
fuppofe with one, that it is a globe of 
glafs-f*; wTith another, a fphere of heated 
iron +; with a third, a great mafs of 

* Boyle, vol. iii. p. 240. f Buffon. J Whifton. 

E 2 waters > 
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waters and with a fourth, one dreadful 

volcano but let us, at the fame time, 

(hew our confcioufnefs, that all thefe are 

but fuppofitions. 

Upon examining the earth, where it has 

been opened to any depth, the firft thing 

that occurs, is the different layers or beds 
of which it is compofed : thefe all lying ho¬ 

rizontally one over the other like the leaves 
of a book, and each of them compofed of 
materials that encreafe in weight in propor¬ 
tion as they lie deeper. This is, in general, 
the difpofition of the different materials 

where the earth feems to have remained un- 

molefted; but this order is frequently in¬ 
verted ; and we cannot tell whether from 
its original formation, or from accidental 
caufes. Of different fubftances, thus dif- 
pofed, the far greateft part of our globe 
confifts, from its furface downwards to the 

greateft depths we ever dig or mine if. 
The firft layer that is moft commonly 

found at the furface, is that light coat of 
blackifh mold, which is called, by fome, 
garden earth. With this the earth is every 
where invefted, unlefs it be wafhed off by 
rains, or removed by fome other external 

violence. This feems to have been formed 

* Burnet. + Kircher. J Woodward, p. g, 

from 
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from animal and vegetable bodies decaying, 
and thus turning into its fubftance. It alfo 
ferves again as a ftore-houfe, from whence 
animal and vegetable nature are renewed, 
and thus are all vital bleffings continued 

with unceafing circulation. This earth, 

however, is not to be fup.pofed entirely 
pure, but is mixed up with much ftony and 
gravelly matter from the layers lying imme¬ 

diately beneath it. It generally happens, 

that the foil is fertile in proportion to the 
quantity that this putrified mold bears to 
the gravelly mixture; and as the former 

predominates, fo far is the vegetation upon 
it more luxuriant. It is this external cover¬ 
ing that fupplies man with all the true riches 

he enjoys. He may bring up gold and 
jewels from greater depths; but they are 
merely the toys of a capricious being, 
things upon which he has placed an imagi¬ 
nary value, and for which fools alone part 
with the more fubftantial bleffings of life. It 
is this earth, fays Pliny -f*, that, like a 
kind mother, receives us at our birth, and 
fuftains us when born. It is this alone, of 
all the elements around us, that is never 
found an enemy to man. The body of wa¬ 
ters deluge him with rains, opprefs him 

with hail, and drown him with inunda¬ 

tions. The air rufhes in Itorms, prepares 

+ Plinii Naturalis Hiftoria, lib. 2. cap. 63. 

the 
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the tempeft, or lights up the volcano * but 
the earth, gentle and indulgent, ever fub- 
fervient to the wants of man, fpreads his 
walks with flowers, and his table with 

plenty; returns with intereft every good 

committed to her care; and, though fhe 

produces the poifon, fhe ftill fupplies the 
antidote ; though conftantly teized more to 
furnifh the luxuries of man than his necef- 
fities, yet, even to the laft, fhe continues 

her kind indulgence, and, when life is over, 
fhe pioufly covers his remains in her boforn. 

This external and fruitful layer which co-? 
vers the earth, is, as was faid, in a ftate of 

continual change. Vegetables, which are 
naturally fixed and rooted to the fame place, 
receive their adventitious nourifhment from 
the furrounding earth and water : animals, 
which change from place to place, are fup- 
ported by thefe, or by each other. Both, 
however, having for a time enjoyed a life 
adapted to their • nature, give back to the 
earth thofe fpoils, which they had borrow¬ 
ed for a very fhort fpace, yet ftill to be 
quickened again into frefh exiftence. But 

the depofits they make are of very difllmilar 
kinds, and the earth is very differently en¬ 
riched by their continuance. Thofe coun¬ 

tries that have for a long time fupported 
inen and other animals, having been ob- 
ferved to become every day more barren, 

while. 
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while, on the contrary, thofe defolate 

places, in which vegetables only are abun¬ 

dantly produced, are known to be poffeft of 

amazing fertility. * “ In regions which are 

uninhabited,” fays Mr. Buffon, “ where the 
forefts are not cut down, and where animals 

do not feed upon the plants, the bed of ve¬ 
getable earth is conftantly encreafing. In 
all woods, and even in thofe which are 

often cut, there is a layer of earth of fix or 

eight inches thick, which has been formed 

by the leaves, branches and bark, which fall 

and rot upon the ground. I have frequently 

obferved on a Roman way that croffes Bur¬ 
gundy for a long extent, that there is a bed 
of black earth, of more than a foot thick, 
gathered over the ftony pavement, on which 
feveral trees, of a very confiderable fize, are 

fupported. This I have found to be nothing 
elfe than an earth formed by decayed leaves 

and branches, which have been converted by 
time into a black foil. Now as vegetables 

draw much more of their nourifhment from 
the air and water than they do from the 
earth, it muft follow, that in rotting upon 
the ground, they muft give more to the foil 
than they have taken from it. Hence, 

therefore, in woods kept a long time with¬ 
out cutting, the foil below encreafes to a 

* Buffoti, vol. i* 353. 

eon** 
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confiderable depth ; and fuch we adtually 
find the foil in thofe American wilds where 
the forefts have been undifturbed for ages. 
But it is otherwife where men and animals 

have long fubfifted ; for as they make a con¬ 
fiderable confumption of wood and plants, 
both for firing and other ufes, they take 
more from the earth than they return to it: 

it follows, therefore, that the bed of vege¬ 
table earth, in an inhabited country, muft 
be always diminifhingj and muft, at length, 
referable the foil of Arabia Petrea, and 
other provinces of the Eaft, which having 
been long inhabited, are now become plains 
of fait and fand * the fixed fait always re¬ 

maining, while the other volatile parts have 
flown away.” 

If from this external furface we defcend 
deeper, and view the earth cut perpendicu¬ 

larly downwards, either in the banks of 
great rivers, or fteepy fea fhores ; or, going 
ftill deeper, if we obferve it in quarries or 
mines, we fhall find its layers regularly dif- 
pofed in their proper order. We muft not 

expedt, however, to find them of the fame 
kind or thicknefs in every place, as they 
differ in different foils and fituations. Some¬ 
times marie is feen to be over fand, and 
fometimes under it. The moft common 

difpofition is, that under the firfl earth 

is 
i f 
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is found gravel or fand, then clay or marie, 
then chalk or coal, marbles, ores, fands, gra¬ 

vels, and thus an alternation of thefe fub- 
ftances, each growing more denfe as it finks 

deeper. The clay, for inftance, found at 
the depth of an hundred feet, is ufually more 
heavy than that found not far from the fur- 
face. In a well which was dug at Amfter- 
dam, to the depth of two hundred and thir¬ 
ty feet, the following fubftances were found 
in fuccelfion*: feven feet of vegetable 
earth, nine of turf, nine of foft clay, eight 
of fand, four of earth, ten of clay, four of 
earth, ten of fand, two of clay, four of 
white fand, one of foft earth, fourteen of 
fand, eight of clay mixed with fand, four 
of fea-fand mixed with (hells, then an hun¬ 
dred and two feet of foft clay, and then 
thirty-one feet of fand. 

In a well dug at Marly, to the depth of an 
hundred feet, Mr. Buffon gives us a Hill 
more exadt enumeration of its layers of 
earth. Thirteen of a reddifh gravel, two 
of gravel mingled with a verifiable land, 
three of limon, two of marie, four of marly 
(tone, five of marie in duft mixed with veri¬ 
fiable fand, fix of very fine vitrifiable fand, 
three of earthy marie, three of hard marie, 

* Varenius, as quoted by Mr. Buffon, p. 358. 

one 
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one of gravel, one of eglantine, a (tone of 
the hardnefs and grain of marble, one of 
gravelly marie, one of ftony marie, one of 
a coarfer kind of ftony marie, two of a 
coarfer kind ftill, one of verifiable fand mix¬ 

ed with foflil fhells, two of fine gravel, three 
of ftony marie, one of coarfe powdered 
marie, one of ftone, calcinable like marble, 
three of grey fand, two of white fand, one 
of red fand ftreaked with white, eight of 
grey fand with fhells, three of very fine 

fand, three of gres, four of red fand ftreak¬ 
ed with white, three of white fand, and 
fifteen of reddifh verifiable fand.” 

In this manner the earth is every where 

“found in beds over beds; and, what is ftill 
remarkable, each of them, as far as it ex¬ 
tends, always maintains exadly the fame 
thicknefs. It is found alfo, that, as we 
proceed to confiderable depths, every layer 
grows thicker. Thus in the adduced in- 
ftances we might have obferved, that the 
laft layer was fifteen feet thick, while moft 
of the others were not above eight, and 
this might have gone much deeper, for aught 
we can tell, as before they got through it 
the workmen ceafed digging. 

Thefe layers are fometimes very ex ten- 
live, and often are found to obtain over a 

fpace of fome leagues in circumference. Rut 
it 
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it muft not be fuppofed that they are uni¬ 
formly continued over the whole globe with¬ 

out any interruption : on the contrary, they 
are ever, at fmall intervals, cracked through 
as it were by perpendicular fiflures; the 

earth refembling* in this refped, the muddy 
bottom of a pond, from whence the water 
has been dried off by the fun, and thus 

gaping in feveral chinks, which defcend in 
a direction perpendicular to its furface. 
Thefe fiflures are many times found empty, 

but oftener clofed up with adventitious fub- 
ftances, that the rain, or fome other acci¬ 

dental caufes, have conveyed to fill their 
cavities. Their openings are not lefs dif¬ 
ferent than their contents, fome being not 
above half an inch wide, fome a foot, and 
fome feveral hundred yards afunder. Thefe 
laft form th.ofe dreadful chafms that are to 
be found in the Alps, at the edge of which 
the traveller ftands dreading to look down 
at the immeafurable gulph below. Thefe 
amazing clefts are well known to fuch as 
have pad thefe mountains, where a chafm 
frequently prefents itfelf feveral hundred 
feet deep, and as many over, at the edge of 
which the way lies. It often happens alfo, 
that the road leads along the bottom, and 
then the fpedator obferves on each fide 
frightful precipices feveral hundred yards 

above 
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above him ; the fides of which tally fo ex¬ 

actly with each other, that they evidently 
feem torn afunder. 

But thefe chafms to be found in the Alps, 
are nothing to what Ovalle tells us are to be 

feen in the Andes. Thefe amazing moun¬ 
tains, in comparifon of which the former 
are but little hills, have their fiffures in pro¬ 

portion to their greatnefs. In fome places 
they are a mile wide, and deep in propor¬ 
tion ; and there are fome others, that run¬ 

ning underground, in extent refemble a pro¬ 
vince. 

Of this kind alfo is that cavern called El- 
den-hole, in Derbyfhire; which, Dr. Plot 
tells us, was founded by a line of eight and 
twenty hundred feet, without finding the 
bottom, or meeting with water: and yet 
the mouth at the top is not above forty 
yards over*. This immeafurable cavern 
runs perpendicularly downward ; and the 
fides of it feem to tally fo plainly as to 
fhew that they once were united. Thofe 
who come to vifit the place, generally pro¬ 
cure ftone to be thrown into its mouth ; and 
thefe are heard for feveral minutes, falling 
and ftriking againft the fides of the cavern, 
producing a found that refembles diftant thun¬ 
der, dying away as the ftone goes deeper. 

* Phil. Tranf. vol. ii. p, 370. 

Of 
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Of this kind alfo is that dreadful cavern 
defcribed by /Elian; his account of which the 

reader may not have met with +. u In the 

country of the Arrian Indians, is to be feen an 
amazing chafm, which is called, the Gulph of 

Pluto. The depth, and the recedes of this 
horrid place, are as extendve as they are un¬ 

known. Neither the natives, nor the curious 
who vilit it, are able to tell how it firft was 
made, or to what depths it defcends. The 
Indians continually drive thither great multi¬ 
tudes of animals, more than three thoufand at 
a time, of different kinds, fheep, horfes and 
goats; and, with an abfurd fuperftition, force 
them into the cavity,from whence they never 

return. Their feveral founds, however, are 
heard as they defcend; the bleating of fheep, 

the lowing of oxen, and the neighing of horfes, 
iffuing up to the mouth of the cavern. Nor 

do thefe founds ceafe, as the place is continu¬ 
ally furnifhed with a frefh fupply.” 

There are many more of thefe dreadful per¬ 
pendicular fiffures in different parts of the 

earth; with accounts of which, Kircher, Gaf- 
farellus, and others who have given hiftories 

of the wonders of the fubterranean world, 
abundantly fupply us. The generality of rea¬ 
ders, however, will confider them with lefs 

aftoniflhment, when they are informed of their 
being common all over the earth: that in 

X i^liani Var. Hift. lib. 16> cap. 16. 

every 
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every field, in every quarry, thefe perpen¬ 
dicular fiffures are to be found ; either ftill 

gaping, or filled with matter that has acci¬ 
dentally clofed their interfaces. The inatten¬ 
tive fpedator negleds the enquiry, but their 
being common is partly the caufe that ex¬ 
cites the philofopher’s attention to them* 

the irregularities of nature he is often content 
to let pafs unexamined; but when a conflant 
and a common appearance prefents itfelf, 

every return of the objed is a frefh call to 
his curiofity; and the chink in the next 

quarry becomes as great a matter of wonder 
as the chafm in Elden-hole. Philofophers 

have long, therefore, endeavoured to find out 
the caufe of thefe perpendicular fiffures, 
which our own countrymen, Woodward and 
Ray, were the firft that found to be fo com¬ 
mon and univerfal. Mr. Buffon fuppofes 
them to be cracks made by the fun, in dry¬ 
ing up the earth immediately after its emer- 
lion from the deep. The heat of the fun is 
very probably a principal caufe; but it is not 
right to afcribe to one only, what we find 
may be the refult of many. Earthquakes, 
fevere frofts, burfting waters, and ftorms 
tearing up the roots of trees, have, in our 
times, produced them: and to this variety 
of caufes, we muft, at prefent, be content 
to affign thofe that have happened before we 
had opportunities for obfervation. 

CHAP 
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CHAP. VIII. 

Of Caves and fubterraneous Paflages that 

fink, but not perpendicularly, into the 

Earth. 

In furveying the fubterranean wonders 
of the globe, befides thofe fiflures that de- 
fcend perpendicularly downwards, we fre¬ 
quently find others that defcend but a little 
way, and then fpread themfelves often to a 
great extent below the furface. Many of 

thefe caverns, it muft be confeffed, may be 
the production of art and human induftry ; 
retreats made to protedt the oppreffed, or 
fhelter the fpoiler. The famous labyrinth 
of Candia, for inftance, is fuppofed to be 
entirely the wTork of art. Mr. Tournefort 

affures us, that it bears the impreffion of 

human induftry, and that great pains have 
been beftowed upon its formation. The 
ftone-quarry of Maeftricht is evidently made 

by labour : carts enter at its mouth, and 

load within, then return and difcharge their 
freight into boats that lie on the brink of 
the river Maefe. This quarry is fo large, 
that forty thoufand people may take fhelter 
in it : and it in general ferves for this pur- 
pofe, when armies march that way; becom¬ 
ing then an impregnable retreat to the people 

that 
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that live thereabout. Nothing can be more 
beautiful than this cavern, when lighted up 
with torches; for there are thoufands of 
fquare pillars, in large level walks, about 
twenty feet high; and all wrought with 
much neatnefs and regularity. In this vail 
grotto there is very little rubbifh; which 
fhews both the goodnefs of the ftone, and 
the carefulnefs of the workmen. To add to 
its beauty, there alfo are in various parts of 
it, little pools of water, for the convenience 
of the men and cattle. It is remarkable alfo, 
that no droppings are feen to fall from the 
roof, nor are the walks any way wet under 
foot, except in cafes of great rains, where 
the water gets in by the air-£hafts. The Salt 
mines in Poland are ftill more fpacious than 
thefe. Some of the catacombs, both in Egypt 
and Italy, are faid to be very extenfive. But 
no part of the world has a greater number of 
artificial caverns than Spain, which were 
made to ferve as retreats to the Chriflians, 
againft the fury of the Moors, when the lat¬ 
ter conquered that country. However, an 
account of the works of art, does not proper¬ 
ly belong to a natural hiftory. It will be 
enough to obferve, that though caverns be 
found in every country, far the greateft part of 
them have been fafhioned only by the hand 
of Nature. Their fize is found beyond the 

power 
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power of man to have efie&ed; and their 

forms but ill adapted to the conveniences of 

an human habitation. In fome places, in¬ 
deed, we find mankind ftill make ufe of 

them as houfes; particularly in thofe coun¬ 

tries where the climate is very fevere *; but 
in general they are deferted by every race of 
meaner animals, except the bat; thefe noc¬ 

turnal folitary creatures are ufually the only 

inhabitants; and thefe only in fuch whofe 
defcent is Hoping, or, at leaft, not directly 

perpendicular. 

There is fcarce a country in the world 
without its natural caverns; and many new 
ones are difcovered every day. Of thofe in 
England, Wokey-hole, The Devifs-hole, and 
Penpark-hole, have been often defcribed. 
The former, which lies on the fouth fide of 
Mendip-hills -f*, within a mile of the town 
of Wells, is much reforted to by travellers. 
To conceive a juft idea of this, we muft ima¬ 

gine a precipice of more than an hundred 

yards high, on the fide of a mountain which 
ftielves aw^ay a mile above it. In this is an 
opening not very large, into which you enter, 
going along upon a rocky uneven pavement, 
fometimes afcending,and fometimes defend¬ 
ing. The roof of it, as you advance, grows 
higher; and, in fome places, is fifty feet from 

* Phil. Tranf. vol. ii. p. 368. + Ibid. 
Vol. I. F the 
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the floor. In fome places, however, it is fo 

low that a man muft ftoop to pafs. It ex¬ 

tends itfelf, in length, about two hundred 
yards; and from every part of the roof, and 
the floor, there are formed fparry concretions 

of various figures, that by ftrong imaginations 
have been likened to men, lioris, and organs. 

At the fartheft part of this cavern rifes a 
ftream of water, well ftored with fifh, large 
enough to turn a mill, and which difcharges 
itfelf near the entrance. 

Penpark-hole, in Gloucefterfliire, is almoft 
as remarkable as the former. Captain Stur- 
mey defcended into this by a rope, twenty- 
five fathoms perpendicular, and at the bottom 
found a very large vault in the lhape of an 
horfe-fhoe. The floors confifted of a kind of 

white ftone enamelled with lead ore, and the 
pendent rocks were glazed with fpar. Walk¬ 
ing forward on this ftony pavement, for fome 
time, he came to a great river, twenty fa¬ 

thoms broad, and eight fathoms deep; and 
having been informed that it ebbed and flow¬ 
ed with the fea, he remained in this gloomy 
abode for five hours, to make an exa6t obfer- 
vation. He did not find, however, any al¬ 
teration whatfoever in its appearance. But 
his curiofity was ill requited; for itcoft this 

unfortunate gentleman his life: immediately 
after 
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after his return, he was feized with an un- 

ufual and violent head-ach, which threw’ him 
into a fever, of which he died foon after. 

But of all the fubterraneous caverns now7 
known, the grotto of Antiparos is the moll 
remarkable, as well for its extent, as for the 

beauty of its fparry incruftations. This ce¬ 
lebrated cavern was firft difeovered by one 
Magni, an Italian traveller, about an hundred 

years ago, at Antiparos, an inconliderable 
ifland of the Archipelago *. The account he 

gives of it is long and inflated, but upon the 
whole amufing. “ Having been informed,” 
fays he, “ by the natives of Paros, that in 

the little ifland of Antiparos, which lies about 
two miles from the former, of a gigantic 

ftatue that was to be feen at the mouth of a 

cavern in that place, it w’as refolved that we 
(the French conful and himfelf) fhould pay 

it a vifit. In purfuance of this refolution, 
after we had landed on the ifland, and walked 
about four miles thro’ the midft of beautiful 
plains, and floping woodlands, we at length 
came to a little hill, on the fide of w’hich 
yawned a moll horrid cavern, that with its 
gloom at firft ftruck us with terror,and almoft 
repreft curiofity. Recovering the firft fur- 

• Kucher Mund. Tub. i 22. I have tranflated a part of 

Kircher’s defeription, rather than Tournefort’s, as 

the latter was written to fupport an hypothefis. 

F 2 prize, 
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prize, however, we entered boldly j and had 
not proceeded above twenty paces, when 
the fuppofed ftatue of the giant prefented 
itfelf to our view. We quickly perceived, 
that what the ignorant natives had been ter¬ 

rified at as a giant, was nothing more than a 

fparry concretion, formed by the water drop¬ 
ping from the roof of the cave, and by de¬ 
grees hardening into a figure that their fears 
had formed into a monfter. Incited by this 

extraordinary appearance, we were induced 
to proceed ftill farther, in queft of new 
adventures in this fubterranean abode. 
As we proceeded, new wonders offered 
themfelves; the fpars, formed into trees 
and fhrubs, prefented a kind of petrified 
grove 5 fome white, fome green; and all re¬ 
ceding in due perfpedive. They ftruck us 
with the more amazement, as we knew them 

to be mere productions of Nature, who, 
hitherto in folitude, had, in her playful mo¬ 
ments, dreffed the fcene, as if for her own 

amufement. 
64 But we had as yet feen but a few of the 

wonders of the place; and we were introduc¬ 
ed as yet only into the portico of this amaz¬ 
ing temple. In one corner of this half illu¬ 
minated recefs, there appeared an opening of 
about three feet wide, which feemed to lead 
to a place totally dark, and that one of the 

natives 
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natives allured us contained nothing more 

than a refervoir of water. Upon this we 

tried, by throwing down fome ftones, which 

rumbling along the lides of the defeent for 

fome time, the found feemed at laft quafhed 

in a bed of water. In order, however, to be 

more certain, we fent in a Levantine mariner, 

who, by the promife of a good reward, with 

a flambeau in his hand, ventured into this 

narrow aperture. After continuing within 

it for about a quarter of an hour, he return¬ 

ed, carrying fome beautiful pieces of white 

fpar in his hand, which art could neither imi¬ 

tate nor equal. Upon being informed by 

him that the place was full of thefe beautiful 

incruftations, I ventured in once more with 

him, for about fifty paces, anxioufly and 

cautioufly defeending by a fteep and dange¬ 

rous way. Finding, however, that we came 

to a precipice which led into a fpacious am¬ 

phitheatre, if I may fo call it, ftill deeper 

than any other part, we returned, and being 

provided with a ladder, flambeaux, and other 

things to expedite our defeent, our whole 

company, man by man, ventured into the 

fame opening, and defeending one after ano¬ 

ther, we at laft faw ourfelyes all together in 

the moft magnificent part of the cavern. 

“ Our 
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cc Our candles being now all lighted up, 

and the whole place completely illuminated, 

never could the eye be prefented with a more 

glittering, or a more magnificent fcene. The 

foof all hung with folid ificles, tranfparent as 

glafs, yet folid as marble. The eye could 
/ 

fcarce reach the lofty and noble cieling; the 

fides were regularly formed with fpars * and 

the whole prefented the idea of a magnificent 

theatre, illuminated with an immenfe pro- 

fufion of lights. The floor confifted of folid 

marble; and in feveral places, magnificent 

columns, thrones, altars, and other objedts 

appeared, as if nature had defigned to mock 

the curiofities of art. Our voices, upon fpeak- 

ing or finging, were redoubled to an aftonifh- 

ing loudnefs; and upon the firing of a gun, 

the noife and reverberations were almoft 

deafening. In the midfl of this grand am¬ 

phitheatre rofe a concretion of about fifteen 

feet high, that, in fome meafure, refembled 

an altar; from which, taking the hint, we 

caufed mafs to be celebrated there. The 

beautiful columns that fhot up round the 

altar, appeared like candlefticks; and many 

other natural obje&s reprefented the cuflo- 

mary ornaments of this facrament. 

“ Below even this fpacious grotto, there 

feemed another cavern; down which I ven¬ 

tured with my former mariner, and defend¬ 

ed 
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ed about fifty paces by means of a rope. I 

at laft arrived at a fmall fpot of level ground, 

where the bottom appeared different from 

that of the amphitheatre, being compofed of 
foft clay, yielding to the preffure, and in 
which I thruft a flick to about fix feet deep. 

In this, however, as above, numbers of the 
moft beautiful chryftals were formed; one 
of which, particularly refembled a table. 

Upon our egrefs from this amazing cavern* 
we perceived a Greek infcription upon a 
rock at the mouth, but fp obliterated by 
time, that we could not read it. It feemed 
to import that one Antipater, in the time of 
Alexander, had come thither; but whether 

he penetrated into the depths of the cavern, 

he does not think fit to inform us.5’ 
Such is the account of this beautiful fcene, 

as communicated in a letter to Kircher. We 
have another, and a more copious defcription 
of it by Tournefort, which is in every body’s 
hands; but I have given the above, both be- 

caufe it was communicated by the firft dis¬ 
coverer, and becaufe it is a fimple narrative 
of fads, without any reafoning upon them. 
According to Tournefort’s account, indeed, 
we might conclude, from the rapid growth 
of the fpars in this grotto, that it muft every 

year be growing narrower, and that it muft, 
« • 

in 
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in time, be choaked up with them entirely * 
but no fuch thing has happened hitherto, 
and the grotto at this day continues as fpaci- 

ous as we ever knew it. 
This is not the place for an enquiry into 

the feeming vegetation of thofe ftony fub- 
fiances with which this and almoft every 
cavern are incrufted. It is enough to obferve, 
in general, that they are formed by an accu¬ 

mulation of that little gritty matter which 
is carried thither by the waters, and which 
in time acquires the hardnefs of marble. 

What in this place more imports us to know 
is, how thefe amazing hollows in the earth 
came to be formed. And I think, in the 

three inftances above-mentioned, it is pretty 
evident, that their excavation has been ow¬ 
ing to waters. Thefe finding fubterraneous 
paffages under the earth, and by long degrees 

hollowing the beds in which they flowed, 
the ground above them has flip! down clofer 
to their furface, leaving the upper layers of 
the earth or ftone ftjll fufpended. The ground 

that finks upon the face of the waters form¬ 
ing the floor of the cavern; the ground, or 
rock that keeps fufpended, forming the roof: 
and, indeed, there are but few of thefe caverns 
found without water, either within them, or 
near enough to point out their formation. 

: " CHAR 
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CHAP. VIII. 

Of Mines, Damps, and Mineral Vapours. 

T HE caverns, which we have been de¬ 
ferring, generally carry us but a very little 
way below the furface of the earth. Two 

hundred feet, at the utmoft, is as much as 

the loweft of them is found to fink. The 
• i > . , * > 

perpendicular fillures run much deeper} 

but fewT perfons have been bold enough to 
venture down to their deepeft repeffes : and 
fome fewT who have tried, have been able 
to bring back no tidings of the place, for 
unfortunately they left their lives belowr. 
The excavations of art have conduced us 

* 

much further into the bowels of the globe. 
Some mines in Hungary are known to be a 
thoufand yards perpendicularly downwards j 

and I have been informed, by good autho¬ 
rity, of a coal mine in the north of England, 
an hundred yards deeper ftill. 

It is befide our prefent purpofe to enquire 

into the peculiar conftrudtion and contri¬ 
vance of thefe, which more properly belongs 
to the hiftory of foilils. It will be fufficient 

to obferve in this place, that as we defeend 
into 
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into the mines, the various layers of earth 
are feen, as we have already defcribed them; 

and in fome of thefe are always found the 

metals or minerals, for which the mine has 

been dug. Thus frequently gold is found 
difperfed and mixed with clay and gravel*; 
fometimes it is mingled with other metallic 
bodies, ftones, or bitumens ; and -f* fome¬ 

times united with that moft obftinate of all 

fubftances, platina, from which fcarce any 
art can feparate it. Silver is fometimes 
found quite purej, fometimes mixed with 
other fubftances and minerals. Copper is 

found in beds mixed with various fubftances, 
marbles, fulphurs, and pyrites. Tin, the 

ore of which is heavier than that of any 
other metal, is generally found mixed with 
every kind of matter: § lead is alfo equally 
common; and iron we well know can be 
cxtra&ed from all the fubftances upon earth. 

The variety of fubftances which are thus 
found in the bowels of the earth, in their nar 
tive ftate, have a very different appearance 
from what they are afterwards taught to af- 
fume by human induftry. The rich eft me¬ 
tals are very often lefs glittering and fplendid 

* Ulloa, vol. ii. p. 470. f Ulloa, ibid. 

J Macquer’s Chymiftry, vol. i. p, 316. 

§ Hill’s Foflils, p. 628. 

than 



THE EARTH. 75 

than the moft ufelefs marcafites, and the 
bafeft ores are in general the moft beautiful 
to the eye. 

This variety of fubftances, which compofe 

the internal parts of our globe, is produdiive 

of equal varieties, both above and below its 
furface. The combination of the different 

minerals with each other, the heats which 
arife from their mixture, the vapours they 

diffufe, the fires which they generate, or the 

colds which they fometimes produce, are all 
either noxious or falutary to man; fo that in 

thiselaboratory of nature, a thoufand benefits 
and calamities are forging, of which we are 
wholly unconfcious; and it is happy for us 
that we are fo. 

* Upon our defcent into mines of confider- 
able depth, the cold feems to encreafe from 
the mouth as we defcend; but after pafTmg 
very low down, we begin, by degrees, to 
come into a warmer air, which fenfibly 
grows hotter as we go deeper, till, at laft, the 
labourers can fcarce bear any covering as 
they continue working. 

This difference in the air was fuppofed by 
Boyle to proceed from magazines of fire that 
lay nearer the centre, and that diffufed their 
heat to the adjacent regions. But we now 

* Bovle, vol. iii. p. 232. 

know 
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know that it may be afcribed to more obvir 
ous caufes. In fome mines, the compolition 
of the earth all around is of fuch a nature, 

■‘4~ v . if ■— . - - ' • * 

that upon the admiffion of water or air, it fre¬ 
quently becomes hot, and often burfts out 
into eruptions. Befide this, as the external 
air cannot readily reach the bottom, or be 
renewed there, an obfervabie heat is per¬ 
ceived below, without the neceffity of re¬ 
curring to the central heat for an explana¬ 
tion. 

Hence, therefore, there are two principal 
caufes of the warmth at the bottom of mines: 
the heat of the fubftances of which the tides 
are compofed; and the want of renovation in 

the air below. Any fulphureous fubftance 
mixed with iron, produces a very great heat, 
by the admiffion of water. If, for inftance,. 
a quantity of fulphur be mixed with a pro¬ 
portionable thare of iron filings, and both 
kneaded together into a foft pafte, with wa¬ 
ter, they will foon grow hot, and at laft 
produce a flame. This experiment, produc¬ 
ed by art, is very commonly efteded within 
the bowels of the earth by nature. Sulphurs 
and irons are intimately blended together, 
and want only the mixture of water or air to 
excite their heat; and this, when once raifed, 
is communicated to all bodies that lie within 

. * .i» 

the fphcre of their operation, Thofe beautiful 

minerals, 
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minerals, called marcafites and pyrites, are 

often of this compofition ; and wherever 

they are found, either by imbibing the 

moifture of the air, or having been by any 

means combined with water, they render 

the mine confiderably hot *. 

The want of frefh air, alfo, at thefe 

depths, is, as we have faid, another reafon 

for their being found much hotter. Indeed, 

without the affiftance of art, the bottom of 

moil mines would, from this eaufe, be in- 

fupportable. To remedy this inconvenience, 

the miners are often obliged to fink, at fome 

convenient diftance from the mouth of the 

pit where they are at work, another pit, 

which joins the former below, and which, in 

Derbyfhire, is called an air-fhaft. Through 

this the air circulates ; and thus the work¬ 

men are enabled to breathe freely at the 

bottom of the place; which becomes, as 

Mr. Boyle affirms, very commodious for ref- 

piration } and alfo very temperate as to heat 

and cold-f. Mr. Locke, however, who has 

left us an account of the Mendip mines, 

feems to prefent a different pidure. “ The 

defcent into thefe is exceeding difficult and 

dangerous; for they are not funk like wells, 

* Kircher Muud. Subt. vol. ii. p. 216. 
t Boyle, vol. iii. p. 238. 

perpen- 
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perpendicularly, but as the crannies of the 

rocks happen to run. The conftant method 

is to fwing down by a rope, placed under 
the arms, and clamber along, by applying 
both feet and hands to the tides of the nar¬ 
row paflage. The air is conveyed into them 
through a little paflage that runs along the 
tides from the top, where they fet up fome 
turfs, on the lee-fide of the hole, to catch 
and force it down. Thefe turfs being re¬ 
moved to the windy tide, or laid over the 
mouth of the hole, the miners below pre- 
fently want breath, and faint * and if fweet 
fwelling flowers chance to be placed there, 
they immediately lofe their fragrancy, and 
ftink like carrion. An air fo very putrifying 
can never be very commodious forrefpiration. 

Indeed, if we examine the complexion of 
moft miners, we fhall be very well able to 
form a judgment of the unwholfomnefs of 
the place where they are confined. Their 
pale and fallow looks thew how much the 
air is damaged by pafling through thofe deep 
and winding ways, that are rendered humid 
by damps, or warmed with noxious exhala¬ 
tions. But although every mine is unwhol- 
fome, all are not equally fo. Coal-mines are 
generally lefs noxious than thofe of tin j tin 
than thofe of copper ; but of all, none are fo 
dreadfully deftrudive as thofe of quickfilver. 

At 
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At the mines near the village of Idra, no¬ 

thing can adequately defcribe the deplorable 
infirmities of fuch as fill the hofpital there : 

emaciated and crippled, every limb con- 
traded or convulfed, and fome in a manner 
tranfpiring quickfilver at every pore. There 

was one man, fays Dr. Pope *, who was not 
in the mines above half a year, and yet 
whofe body was fo impregnated with this 
mineral, that putting a piece of brafs money 

in his mouth, or rubbing it between his fin¬ 
gers, it immediately became as white as if it 
had been wafhed over with quickfilver. In 
this manner all the workmen are killed, 
fooner or later ; firft becoming paralytic, and 

then dying confumptive: and all this they 
fuftain for the trifling reward of feven- 
pence a day. 

But thefe metallic mines are not fo noxious 
from their own vapours, as from thofe of the 
fubftances with which the ores are ufually 
united, fuch as arfenic, cinnabar, bitumen, 
or vitriol. From the fumes of thefe, vari- 
oufly combined, and kept enclofed, are pro¬ 
duced thofe various damps that put on fo 
many dreadful forms, and are ufually fo fa¬ 
tal. Sometimes thofe noxious vapours are 
perceived by the delightful fragrance of their 
fmell-f*, fomewhat refembling the pea-blof- 

* Phil. Tranf. vol. ii. p. 578. f Ibid. p. 375. 

fom 
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fom in bloom, from whence one kind of 
damp has its name. The miners are not 
deceived, howevur, by its flattering appear¬ 
ances } but as they thus have timely notice 
of its coming, they avoid it while it conti¬ 
nues, which is generally during the whole 
fummer feafon. Another fhews its approach 
by the burning of the candles, which feem 
to colled their flame into a globe of light, 
and thus gradually leflen, till they are quite 
extinguiflied. From this alfo, the miners 
frequently efcape j however, fuch as have 
the misfortune to be caught in it, either 
fwoon away, and are fuffocated, or flowly 
recover in exceflive agonies. Here is alfo a 
third, called the fulminating damp, much 
more dangerous than either of the former, 
as it ftrikes down all before it, like a flafh of 
gunpowder, without giving any warning of 
its approach. But there is ftill another, 
more deadly than all the reft, which is found 
in thofe places where the vapour has been 
long confined, and has been, by feme acci¬ 
dent, fet free. The air rufhing out from 
thence, always goes upon deadly errands; 
and fcarce any efcape to deferibe the fymp- 
toms of its operations. 

Some colliers in Scotland, working near an 
old mine that had been long clofed up, hap¬ 
pened inadvertently to open an hole into it, 
from the pit where they were then employed. 

By 
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By great good fortune, they at that time per¬ 

ceived their error, and inflantly fled for their 

lives. The next day, however, they were 

refolved to renew their work in the fame 

pit, and eight of them ventured down, with¬ 

out any great apprehenfions; but they had 

fcarce got to the bottom of the flairs that led 

to the pit, but coming within the vapour, 

they all inflantly dropped down dead, as if 

they had been fhot. Amongft thefe unfor¬ 

tunate poor men, there was one whofe wife 

was informed that he was ftifled in the mine; 

and as he happened to be next the entrance, 

fhe fo far ventured down as to fee where he 

lay. As fhe approached the place, the fight 

of her hufband infpired her with a defire to 

refcue him, if poflible, from that dreadful 

fituation ; though a little refledion might 

have fhewn her it was then too late. But 

nothing could deter her ; fhe ventured for¬ 

ward, and had fcarce touched him with her 

hand, when the damp prevailed, and the 

mifguided, but faithful creature, fell dead 

by his fide. 

Thus, the vapours found beneath the fur- 

face of the earth, are very various in their 

effeds upon the conftitution : and they are 

not lefs in their appearances. There are 

many kinds that feemingly are no way pre¬ 

judicial to health, but in which the work¬ 

men breathe freely; and yet in thefe, if a 

Vol. I. G lighted 
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lighted candle be introduced, they immedi¬ 

ately take fire, and the whole cavern at once 
becomes one furnace of flame. In mines, 
therefore, fubjecl to damps of this kind, they 
are obliged to have recourfe to a very pecu¬ 
liar contrivance to fupply fufficient light for 
their operations. This is by a great wheel; 
the circumference of which is befet with 

flints, which ftriking againft fteels placed for 

that purpofe at the extremity, a ftream of 
fire is produced, which affords light enough; 
and yet which does not fet fire to the mi¬ 

neral vapour. 
Of this kind are the vapours of the mines 

about Briftol: on the contrary, in other 
mines, a Angle fpark ftruck out from the 
collifion of flint and fteel, would fet the 
whole fhaft in a flame. In fuch, therefore, 
every precaution is ufed to avoid a collifion ; 
the workmen making ufe only of wooden 
inftruments in digging ; and being cautious 
before they enter the mine, to take out even 
the nails from their fhoes. Whence this 
ftrange difference fhould arife, that the va¬ 
pours of fome mines catch fire with a fpark, 
and others only with a flame, is a queftion 
that we muff be content to leave in obfcurity, 
till we know more of the nature both of mi¬ 
neral vapour and of fire. This only we may 
obferve, that gunpowder will readily fire 

with 
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with a fpark, but not with the flame of a 

candle: on the other hand, fpirits of wine 
will flame with a candle, but not with a 

fpark; but even here thecaufe of this diffe¬ 
rence, as yet, remains a fecret. 

As from this account of mines, it appears 
that the internal parts of the globe are filled 
wTith vapours of different kinds, it is not fur- 
prizing, that they lhould at different times 
reach the furface, and there put on various 

appearances. In fadt, much of the falubrity, 
and much of the unwholfomenefs of climates 
and foils, is to be afcribed to thefe vapours, 
which make their way from the bowels of the 
earth upwards, and refrefh or taint the air 
with their exhalations. Salt mines being na¬ 
turally cold *, fend forth a degree of coldnefs 
to the external air, to comfort and refrefh it: 

on the contrary, metallic mines are known, 
not only to warm it with their exhalations, 
but often to deftroy all kinds of vegetation 

by their volatile corrofive fumes. In fome 
mines denfe vapours are plainly perceived if- 
fuing fromdheir mouths, and fenfibly warm 

to the touch. In fome places, neither fnow 
nor ice will continue on the ground that co¬ 
vers a mine; and over others the fields are 

* Phil. Trans, vol. ii. p. 523. 

G 2 found 
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found deftitute of verdure *f\ The inhabi¬ 

tants, alfo, are rendered dreadfully fenfible 

of thefe fubterraneous exhalations, being 

affeded with fuch a variety of evils proceed¬ 

ing entirely from this caufe, that books have 

been profeiTedly written upon this clafs of 

diforders. 

Nor are thefe vapours which thus efcape 

to the furface of the earth, entirely uncon-, 

fined; for they are frequently, in a manner, 

circumfcribed to a fpot: the grotto Del Cane, 

near Naples, is an inftance of this; the nox¬ 

ious effeds of which have made that cavern 

fo famous. This grotto, which has fo much 

employed the antient travellers, lies within 

four miles of Naples, and is lituated near a 

large lake of clear and wholefome water J. 

Nothing can exceed the beauty of the land- 

fcape which this lake affords; being fur- 

rounded with hills covered with forefts of 

the moft beautiful verdure, and the whple 

bearing a kind of amphitheatrical appear¬ 

ance. However, this region, beautiful as it 

appears, is almoft entirely uninhabited; the 

few peafants that neceffity compels to refide 

there, looking quite confumptive and ghaftly, 

from the poifonous exhalations that rife 

f Boyle, vol. in. p. 238. 

t Kircher Mund. Subt. vol i. p, igi> 

from 
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from the earth. The famous grotto lies on 

the fide of an hill, near which place a pea- 

fant refides, who keeps a number of dogs 

for the purpofe of fhewing the experiment to 

the curious. Thefe poor animals always 

feem perfectly fenfible of the approach of a 

ftranger, and endeavour to get out of the 

way. However, their attempts being per¬ 

ceived, they are taken and brought to the 

grotto; the noxious efifeds of which they 

have fo frequently experienced. Upon en¬ 

tering this place, which is a little cave, or 

hole rather, dug into the hill, about eight 

feet high and twelve feet long, the obferver 

can fee no vifible marks of its peftilential 

vapour; only to about a foot from the bot¬ 

tom, the wall feems to be tinged with a co¬ 

lour refembling that which is given by ftag- 

nant waters. When the dog, this poor phi- 

lofophical martyr, as fome have called him, 

is held above this mark, he does not feem to 

feel the fmalleft inconvenience ; but when 

his head is thruft down lower, he druggies 

to get free for a little ; but in the fpace of 

four or five minutes he feems to lofe all fen- 

fation, and is taken ( ut feemingly without 

life. Being plunged in the neighbouring 

lake, he quickly recovers, and is permitted 
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to run home feemingly without the fmalleft 

injury. 

This vapour, which thus for a time fuffo- 

cates, is of the humid kind, as it extin- 

guifhes a torch, and fullies a looking-glafs ; 

but there are other vapours perfedtly inflam¬ 

mable, and that only require the approach of 

a candle to fet them blazing. Of this kind 

was the burning well at Brofely, which is 

now flopped up ; the vapour of which, 

when a candle was brought within about a 

foot of the furface of the water, caught 

flame like fpirits of wine, and continued 

blazing for feveral hours after. Of this 

kind, alfo, are the perpetual fires in the 

kingdom of Perfia. In that province, where 

the worfhippers of fire hold their chief 

myfteries, the whole furface of the earth, for 

fome extent, feems impregnated with in¬ 

flammable vapours. A reed ftuck into the 

ground continues to burn like a flambeaux, 

an hole made beneath the furface of the 

earth, inftantly becomes a furnace anfwer- 

ing all the purpofes of a culinary fire. 

There they make lime by merely burying 

the ftones in the earth, and watch with 

veneration the appearances of a flame that 

has not been extinguifhed for times imme¬ 

morial How different are men in various 

climates ! 
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climates ! this deluded people worfhip thefe 
vapours as a deity, which in other parts of 
the world are confidered as one of the great- 
eft evils. 

CHAP. IX, 

Of Volcanoes and Earthquakes. 

Mines and caverns, as we have faid, 
reach but a very little way under the fur- 
face of the earth, and we have hitherto had 
no opportunities of exploring further. With¬ 
out all doubt the wonders that are ftill un¬ 
known furpafs thofe that have been repre- 
fented, as there are depths of thoufands of 
miles whieh are hidden from our enquiry. 
The only tidings we have from thofe unfa¬ 
thomable regions are by means of volcanoes, 
thofe burning mountains that feem to dif- 
charge their materials from the loweft abyf- 
fes of the earth *. A volcano may be con¬ 
fidered as a canon of immenfe fize, the 
mouth of which is often near two miles in 
circumference. From this dreadful apper- 
ture are difcharged torrents of ilame and 

* Buffbn, vol. i. p. 291. 

fulphur, 
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fulphur, and rivers of melted metal.. Whole 
clouds of fmoke and afhes, with rocks of 
enormous fize, are difcharged to many miles 
diftance ; fo that the force of the moft pow¬ 
erful artillery, is but as a breeze agitating a 
feather in comparifon. In the deluge of 
fire and melted matter which runs down the 
fides of the mountain, whole cities are 
fometimes fwaliowed up and confumed. 
Thofe rivers of liquid fire are fometimes 
two hundred feet deep; and, when they 
harden, frequently form confiderable hills. 
Nor is the danger of thefe confined to the 
eruption only : but the force of the internal 
fire ftruggling for vent, frequently produces 
earthquakes through the whole region where 
the volcano is fituated. So dreadful have 
been thefe appearances, that men’s terrors 
have added new horrors to the fcene, and 
they have regarded as prodigies, what we 
know to be the refult of natural caufes. 
Some philofophers have confidered them as 
vents communicating with the fires of the 
center, and the ignorant as the mouths of 
hell itfelfi Aftonifhment produces fear, 
and fear fuperftition : the inhabitants of 
Iceland believe the bellowings of Hecla are 
nothing elfe but the cries of the damned, 
and that its eruptions are contrived to en? 
creafe their tortures. 

But 
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But if we regard this aftonifhing fcene of 
terror with a more tranquil and inquifitive 
eye, we fhall find that thefe conflagrations 
are produced by very obvious and natural 
caufes. We have already been apprized of 
the various mineral fubftances in the bofom 
of the earth, and their aptnefs to burft out 
into flames. Marcafites and pyrites, in par¬ 
ticular, by being humefied with water, or 
air, contradt this heat, and olten endeavour 
to expand with irreliftible exploiion. Thefe, 
therefore, being lodged in the depths of the 
earth, or in the bofom of mountains, and 
being either wafhed by the accidental influx 
of waters below, or fanned by air, infinuat- 
ing itfelf through perpendicular fiflures from 
above, take fire at firft by only heaving in 
earthquakes, but at length by burfting 
through every obftacle, and making their 
dreadful difcharge in a volcano. 

Thefe volcanoes are found in all parts of 
the earth : in Europe there are three that 
are very remarkable; Aitna in Sicily, Ve- 
fuvius in Italy, and Hecla in Iceland. Aflna 
has been a volcano for ages immemorial. 
Its eruptions are very violent, and its dif¬ 
charge has been known to cover the earth 
fixty-eight feet deep. In the year 1537, an 
eruption of this mountain produced an earth¬ 
quake through the whole ifland, for twelve 

days, 
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days, overturned many houfes, and at lafl: 
formed a new aperture which overwhelmed 
all within five leagues round. The cinders 
thrown up were driven into Italy, and its 
burnings were feen at Malta at the diftance 
of fixty leagues. There is nothing more 
awful, fays Kircher, than the eruptions of 
this mountain, and nothing more dangerous 
than attempting to examine its appearances, 
even long after the eruption has ceafed. As 
we attempt to clamber up its fteepy fides, 
every ftep we take upward, the feet fink 
back half way. Upon arriving near the 
fummit, afhes and fnow, with an ill afforted 
conjun&ion, prefent nothing but obje&s of 
defolation. Nor is this the worft, for, as 
all the places are covered over, many caverns 
are entirely hidden from the fight, into 
which, if the enquirer happens to fall, he 
finks to the bottom, and meets inevitable 
deftrudtion. Upon coming to the edge of 
the great crater, nothing can fufficiently re- 
prefent the tremendous magnificence of the 
fcene. A gulph two miles over, and fo 
deep that no bottom can be feen ^ on the 
fides pyramidical rocks ftarting out between 
apertures that emit fmoke and flame ; all 
this accompanied with a found that never 
ceafes, louder than thunder, ftrikes the bold 
wTith horror, and the religious with vene¬ 

ration * • « 
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ration of Him that has power tocontroul its 
burnings. 

In the defcriptions of Vefuvius, or Hecla, 
we fhall find fcarce any thing but a repetition 

of the fame terrible obje&s, but rather leffem 
ed, as thefe mountains are not fo large as the 
former. The crater of Vefuvius is but a mile 

acrofs, according to the fame author ; whereas 

that of y£tna is two. On this particular, 

however, we muft place no dependance, as 
thefe caverns everyday alter; beingleffened 

by the mountains finking in at one eruption, 
and enlarged by the fury of another. It is 
not one of the leaft remarkable particulars 

refpedting Vefuvius, that Pliny the naturalifl 

was fuffocated in one of its eruptions; for his 

curiofity impelling him too near, he found 

himfelf involved in fmoke and cinders when 
it was too late to retire ; and his companions 
hardly efcaped to give an account of the mif- 
fortune. It was in that dreadful eruption 

that the city of Herculaneum wTas over¬ 
whelmed; the ruins of which have been 
lately difcovered at fixty feet diftance below 
the furface, and, what is flill more remark¬ 
able, forty feet below the bed of the fea. 
One of the moft remarkable eruptions of this 

mountain was in the year 1707, which is 

finely defcribed by Valetta, a part of 

whofe 
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vvhofe defcription I Shall beg leave to trans¬ 
late. 

u Towards the latter end of fummer, in 
}he year 1707, the mount Vefuvius, that had 
for a long time been filent, now began to 

give fome figns of commotion. Little more 
than internal murmurs at firft were heard, 
that feemed to contend within the loweft 
depths of the mountain; no flame, nor even 

any fmoak was as yet feen. Soon after fome 

fmoak appeared by day, and a flame by night, 
which feemed to brighten all the campania. 
At intervals alfo it fhot off fubftances with 
a found very like that of artillery, but which, 

even at fo great a diftance as we were at, 
infinitely exceeded them in greatnefs. Soon 
after it began to throw up allies, which be¬ 
coming the fport of the winds, fell at great 

diftances, and fome many miles. To this 
Succeeded Showers of ftones, which killed 
many of the inhabitants of the valley, but 
made a dreadful ravage among the cattle. 
Soon after a torrent of burning matter began 
to roll down the tides of the mountain, at 
firft with a flow and gentle motion, but foon 

with encreafed celerity. The matter thus 
poured out, when cold, feemed, upon in¬ 
spect ion, to be of vitrified earth, the whole 
united into a mafs of more than ftony hard- 
nefs* But what was particularly obfervable 

was, 
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was, that upon the whole furface of thefe 

melted materials, a light fpongy ftone feemed 

to float, while the lower body was of the 

hardeft fubftance, of which our roads are 

ufually made. Hitherto there were no ap¬ 

pearances but what had been often remarked 

before j but on the third or fourth day, 

feeming flafhes of lightening were fhot forth 

from the mouth of the mountain, with a 
noife far exceeding the loudeft thunder. 

Thefe flashes, in colour and brightnefs, re- 
fembled what we ufually fee in tempefts, 
but they aflumed a more twifted and ferpen- 
tine form. After this followed fuch clouds 
of fmoak and afhes, that the whole city of 
Naples, in the midft of the day, was involved 
in nodurna! darknefs, and the neareft friends 
were unable to diftinguifh each other in this 
frightful gloom. If any perfon attempted to 

ftir out without torch-light he was obliged 
to return, and every part of the city was 
filled with ^applications and terror; at length, 

after a continuance of fome hours, about one 
o’clock at midnight, the wind blowing from 
the north, the ftars began to be feen; the 
heavens, though it was night, began to grow 
brighter; and the eruptions, after a conti¬ 

nuance of fifteen days, to leflen. The tor¬ 
rent of melted matter was feen to extend 

from the mountain down to the fhore; the 

people 
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people began to return to their former dwel¬ 

lings, and the whole face of nature to refume 
its former appearance.” 

The famous bifhop Berkley gives an ac¬ 
count of one of thefe eruptions in a manner 
fomething different from the former. * “ In 
the year 1717, and the middle of April, with 

much difficulty 1 reached the top of mount 

Vefuvius, in which I faw a vaft aperture 
full of fmoak, which hindered me from fee¬ 
ing its depth and figure. I heard within 
that horrid gulph certain extraordinary 
founds, which feemed to proceed from the 
bowels of the mountain, a fort of murmur¬ 

ing, fighing, dafhing found, and between 

whiles a noife like that of thunder or cannon, 
with a clattering like that of tiles falling 
from the tops of houfes into the ftreets. 
Sometimes, as the wind changed, the fmoak 
grew thinner, difcovering a very ruddy flame, 

and the circumference of the crater ftreaked 
with red and feveral fhades of yellow. After 
an hour’s flay, the fmoak being moved by the 
wind, gave us fhort and partial profpe&s of 
the great hollow; in the flat bottom of which 
I could difcern two furnaces almoft contigu¬ 
ous; that on the left feeming about three 
yards over, glowing with ruddy flame; and 

* Phil. Tranf. vol. ii. p, 209. 

throw- 
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throwing up red hot ftones, with an hideous 
noife, which, as they fell back, caufed the 
clattering already taken notice of. May 8, 

in the morning, I afcended the top of Vefu- 
vius a fecond time, and found a different 

face of things. The fmoak afcending up- 
right, gave a full profpedt of the crater, 

wrhich, as I could judge, w^as about a mile 

in circumference, and an hundred yards 
deep. A conical mount had been formed 
lince my laft vifit in the middle of the bot¬ 

tom, which I could fee was made by the 
ftones, thrown up and fallen back again into 
the crater. In this new hill remained the 
twx> furnaces already mentioned. The one 
was feen to throw up every three or four 
minutes, writh a dreadful found, a vaft num¬ 

ber of red hot ftones, at leaft three hundred 
feet higher than my head, as I flood upon 
the brink; but as there was no wind, they 
fell perpendicularly back from whence they 
had been difcharged. The other was filled 
with red hot liquid matter, like that in the 
furnace of a glafs-houfe; raging and working 
like the wraves of the fea, with a fhort abrupt 
noife. This matter would fometimes boil 
over, and run dowrn the fide of the conical 
hill, appearing at firft red hot, but changing 
colour as it hardened and cooled. Had the 

wrind driven in our faces, we had been in no 
final! 
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fmall danger of Aiding by the fulphureons 
fmoak, or being killed by the mafTes of melt¬ 

ed minerals, that were flhot from the bottom. 

But as the wind was favourable, I had an 

opportunity of furveying this amazing fcene 
for above an hour and an half together. On 

the fifth of June, after an horrid noife, 
the mountain was feen at Naples to work 
over j and about three days after, its thun¬ 

ders were renewed fo, that not only the win¬ 

dows in the city, but all the houfes fhook. 
From that time it continued to overflow, and 
fometimes at night were feen columns of 

fire flhooting upward from its fummit. On 

the tenth, when all was thought to be over, 
the mountain again renewed its terrors, roar¬ 
ing and raging mod violently. One cannot 
form a juder idea of the noife, in the mod 
violent fits of it, than by imagining a mixed 
found, made up of the raging of a temped, 
the murmur of a troubled fea, and the roar¬ 

ing of thunder and artillery, confufed all to¬ 
gether. Though we heard this at the di¬ 
dance of twelve miles, yet it was very terri¬ 

ble. I therefore refolved to approach nearer 
to the mountain; and, accordingly, three or 
four of us got into a boat, and were fet 
afhore at a little town, fituated at the foot 
of the mountain. From thence we rode 

about 
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about four or five miles, before we came to 
the torrent of fire that was defcending from 
the fide of the volcano ; and here the roar¬ 
ing grew exceeding loud and terrible as we 
approached. I obferved a mixture of colours 
in the cloud, above the crater, green, yel¬ 
low, red, blue. There was likcwife a ruddy 
difmal light in theair, over that traft where 
the burning river flowed. Thefe circum- 
flances, fet off and augmented by the horror 
of the night, made a fcene the moft uncom¬ 

mon and aftonifhing I ever faw ; which ftill 
encreafed as we approached the burning ri¬ 
ver. Imagine a vaft torrent of liquid fire, 
rolling from the top, down the fide of the 

mountain, and with irrefiftible fury bearing 
down and confuming vines, olives, and 
houfes ; and divided into different channels, 
according to the inequalities of the moun¬ 
tain. The largefl ftream feemed half a mile 
broad at leaf!, and five miles long. I walk¬ 
ed fo far before my companions up the 
mountain, along the fide of the river of 
fire, that I was obliged to retire in great 
haftef the fulphureous ftream having fur- 
prized me, and almoft taken away my 
breath. Durina; our return, which was 
about three o'clock in the morning, the 
roaring of the mountain was heard all the 
way, while we obferved it throwing up 

% 

Vol. I. H huge 
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huge fpouts of fire and burning ftones, whic h 

falling, refembled the fiars in a rocket. 

Sometimes I obferved two or three diftindt 

columns of flame, and fometimes one only 

that was large enough to fill the whole crater. 

Thefe burning columns, and fiery hones, 

feemed to be (hot a thoufand feet perpendi¬ 

cular above the fummit of the volcano : and 

in this manner the mountain continued rag¬ 

ing for fix or eight days after. On the 

eighteenth of the fame month the whole ap¬ 

pearance ended, and the mountain remained 

perfedly quiet, without any vifible fmoke 

or flame.” 

The matter which is found to roll down 

from the mouth of all volcanoes in general, 

refembles the drofs that is thrown from a 

fmith’s forge. But it is different, perhaps, 

in various parts of the globe ; for, as we 

have already faid, there is not a quarter of 

the world that has not its volcanoes. In 

Afia, particularly in the ifiands of the Indian 

ocean, there are many. One of the moft 

famous is that of Alhouras, near Mount 

Taurus, the fummit of which is continually 

on fire, and covers the whole adjacent coun¬ 

try with afhes. In the ifland of Ternate 

there is a volcano, which fome travellers 

aiTert, burns moft furioully in the times of 

the equinoxes, becaufe of the winds which 

then 
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then contribute to encreafe the flames. In 

the Molucca iflands there are many burning 

mountains ; they are alfo feen in japan, and 

the iflands adjacent; and in Java and Su¬ 

matra, as well as in other of the Philippine 

iflands. In Africa there is a cavern, near 

Fez, which continually lends forth either 

fmoke or flames. In the Cape de Verde if¬ 

lands, one of them, called the Ifland del 

Fuego, continually bufns ; and the Portu¬ 

gal efe, who frequently attempted a fettle- 

ment there, have as often been obliged to 

defift. The Peak of Tenerirfe is, as every 

body knows, a volcano that feldotn deflfts 

from eruptions. But of all parts of the earth, 

America is. the place where thofe dreadful 

irregularities of nature are the mod confpi- 

cuous. Vefuvius, and hEtna itfelf, are but 

mere fire-works, in comparifon to the burn¬ 

ing mountains of the Andes; which, as they 

are the higheft mountains of the world, fo 

alfo are they the moft formidable for their 

eruptions. The mountain of Arequipa in 

Peru, is one of the mod celebrated ; CarafTa, 

and Malahaiio, are very confiderable ; but 

that of Cotopaxi, in the province of Quito, 

exceeds any thing we have hitherto read or 

heard of. The mountain of Cotopaxi, as 

deferibed by Ulloa*, is more than three 

* Ulloa, vcl. i. p. j42. 

H 2 miles 
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miles perpendicular from the fea ; and it 

became a volcano at the time of the Spa¬ 

niards firft arrival in that country. A new 

eruption of it happened in the year 1743, 

having been fome days preceded by a con¬ 

tinual roaring in its bowels. The found of 

one of thefe mountains is not like that of the 

volcanoes in Europe, confined to a province, 

but is heard at an hundred and fifty miles 

diftanceN a An aperture was made in 

the furnmit of this immenfe mountain j and 

three more about equal heights, near the 

middle of its declivity, which wTas at that 

time buried under prodigious maffes of fhow. 

The ignited fubftances ejedted on that occa- 

iion, mixed with a prodigious quantity of 

ice and fnowJ, melting amidft the flames, 

were carried down with fuch aftonifhing ra¬ 

pidity, that in an inftant the valley from 

Gallo to Latacunga was overflowed j and 

befides its ravages in bearing down the 

houfes of the Indians, and other poor inha¬ 

bitants, great numbers of people loft their 

lives. The fiver of Latacunga was the 
channel of this terrible flood $ till being too 

final! for receiving fuch a prodigious current, 

it overflowed the adjacent country, like a 

vaft lake, near the town, and carried away 

all the buildings within its reach. The 

* Ulloa5 vol. i. p. 442. 

inhabitants 
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inhabitants retired into a fpot of higher 

ground behind the town, of which thofe 

parts which flood within the limits of the 

current were totally deftroyed. The dread 

of ftill greater devaluations did not fubfide 

for three days ; during which, the volcano 

ejeded cinders, while torrents of melted ice 

and fnow poured down its tides. The erup¬ 

tion lafted feveral days, and was accompa¬ 

nied wTith terrible roarings of the wind, mill¬ 

ing through the volcano ftill louder than the 

former rumblings in its bowels. At laft all 

w~as quiet, neither fire nor fmoke to be feen, 

nor noife to be heard; till in the enfuing 

year, the flames again appeared with re¬ 

cruited violence, forcing their paftage 

through feveral other parts of the moun¬ 

tain, fo that in clear nights the flames be- 

ing reflected by the tranfparent ice, formed 

an awfully magnificent illumination.” 

Such is the appearance and the eftcd of 

thofe fires which proceed from the more in¬ 

ward recedes of the eartli; for that they 

generally come from deeper regions than man 

has hitherto explored, 1 cannot avoid think¬ 

ing, contrary to the opinion of Mr. BufFon, 

who fuppofes them rooted but a very little 

way below the bed of the mountain. We can 

never fuppofe, fays this great naturalift, 

that thefe fubftances are ejeded from any 
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great diftance below, if we only confider 

the great force already required to fling 

them up to fuch vaft heights above the 

mouth of the mountain ; if we confider the 

fubftances thrown up, 'which we fhall find 

upon infpedion to be the fame with thofe 

of the mountain below ; if we take into our 

confideration, that air is always neceflary to 

keep up the flame j but, moil of all, if we 

attend to one circumftance, which is, that if 

thefe fubftances were exploded from a vaft 

depth below, the fame force required to 

fhoot them up fo high, would ad againft 

the fides of the volcano, and tear the whole 

mountain in pieces. To all this fpecious 

reafoning, particular anfwers might eafily 

be given ; as that the length of the funnel 

encreafes the force of the explofion ; that 

the fides of the funnel are adually often 

burft with the great violence of the flame ; 

that air may be fuppofed at depths at leaft 

as far as the perpendicular fiflures defcend. 

But the beft anfwer is a well-known fad • 

namely, that the quantity of matter dis¬ 

charged from fEtna alone, is fuppofed, upon 

a moderate computation, to exceed twenty 

times the original bulk of the mountain*. 

The greateft part of Sicily feems covered 

* Kircher, Mund. Subt. vol i. pt 202. 
* » • \. . 

with 
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with its eruptions. The inhabitants of Ca- 

tanea have found, at the diftance of feveral 

miles, ftreets and houfes, fixty feet deep, 
overwhelmed by the lava or matter it has 

difcharged. But what is ftill more remark¬ 

able, the walls of thefe very houfes have 

been built of materials evidently thrown up 

by the mountain. The inference from all 

thi$ is very obvious; that the matter thus 

exploded cannot belong to the mountain it- 

felt; otherwife, it would have been quickly 

confumed j it cannot be derived from mo¬ 

derate depths, fince its amazing quantity 

evinces, that all the places near the bottom 

muft have long fince been exhaufted; nor 

can it have an extenfive, and, if I may fo 

call it, a fuperficial fpread, for then the 

country round would be quickly undermin¬ 

ed ; it muft, therefore, be fupplied from 

the deeper regions of the earth ; thole un- 

difcovered tradts where the Deity performs 

his wonders in folitude, fatisfied with felt- 

approbation ! 

CHAP. 
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C H A P, X. 

Of Earthquakes. 

H AVING given the theory of volcanoes, 
we have in fome meafure given alfo that of 

earthquakes. They both feem to proceed 
from the fame caufe, only with this diffe¬ 
rence, that the fury of the volcano is fpent 

in the eruption, that of an earthquake 
fpreads wider and ads more fatally by being 
confined. The volcano only affrights a 
province, earthquakes have laid whole 
kingdoms in ruin. 

Philofophers * have taken fome pains to 
diftinguifh between the various kinds of 
earthquakes, fuch as the tremulous, the 
pulfative, the perpendicular, and the inclin¬ 
ed ; but thefe are rather the diftindions of 
art than of nature, mere accidental diffe¬ 
rences arifing from the fiiuation of the 
country or of the caufe. If, for inftance, 
the confined fire ads diredly under a pro¬ 
vince or a town, it will heave the earth per¬ 
pendicularly upward, and produce a perpen¬ 

dicular earthquake. If it ads at a diftance, it 

* Ariftotle, Agricola^ BufFon. 

Will 
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will raife that trad obliquely, and thus the 
inhabitants will perceive an inclined one. 

Nor does it feem to me that there is much 
greater reafon for Mr. Buffon’s diftindion 

of earthquakes. One kind of which he 
fuppofes * to be produced by fire in the 
manner of volcanoes, and confined to but a 

very narrow circumference. The other 

kind he aferibes to the ftruggles of confined 
air, expanded by heat in the bowels of the 
earth, and endeavouring to get free. For 

howT do thele two caufes differ? Fire is an 
agent of no power wdiatfoever without air. 
It is the air, which being at firfl compreft, 
and then dilated in a cannon, that drives 
the ball writh fuch force. It is the air ftrug- 
gling for vent in a volcano, that throws up 
its contents to fuch vaft heights. In fhort, 
it is the air confined in the bowels of the 
earth, and acquiring elafticity by heat, that 

produces all thofe appearances wrhich are 
generally aferibed to the operation of fire. 
When, therefore, we are told that there are 
twro caufes of earthquakes, wTe only learn, 
that a greater or fmaller quantity of heat 
produces thofe terrible effeds, for air is the 

onlyadive operator in either. 
Some philofophers, however, have been 

willing to give the air as great a fhare in 

* Buffon, vol. ii. 328. 
pro- 
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producing thefe terrible efforts as they could; 

and magnifying its powers have called in 
but a very moderate degree of heat to put it 
in a&ion. Although experience tells us that 

the earth is full of inflammable materials, and 
that fires are produced wherever we defcend ; 
although it tells us that thofe countries, 
where there are volcanoes, are moft fubjecft 
to earthquakes, yet they ftep out of the way, 

and fofind a new folution. Thefe only al¬ 

low but juft heat enough to produce the 
moft dreadful phoenomena, and backing 
their aflertions with long calculations, give 
theory an air of demonftration. Mr. Amon- 
tons * has been particularly fparing of the 
internal heat in this refpedt; and has fhewrn, 
perhaps accurately enough, that a very mo¬ 
derate degree of heat may fufflce to give 
the air amazing powers of expanfton. 

It is amazing enough, however, to trace 
the progrefs of a philofophical fancy let 
loofe in imaginary fpeculations. They run 
thus: “ A very moderate degree of heat may 
bring the air into a condition capable of pro¬ 
ducing earthquakes ; for the air at the depth 
of forty-three thoufand five hundred and 
twenty-eight fathom below the furface of the 
earth, becomes almoft as heavy as quick- 

* Memoires de I’Academie de Sciences, An. 1703. 

liiver. 
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filver. This, however, is but a very flight 

depth in companion of the diftance to the 

center, and is fcarce a feventieth part of the 

way. The air, therefore, at the center muft 

be infinitely heavier than mercury, or any 

body that we know of. This granted, we 

{hall take fomething more, and fay, that it 

is very probable there is nothing but air at 

the center. Now let us fuppofc this air 

heated, by fome means, even to the degree 

of boiling water, as we have proved that the 

denfity of the air is here very great, its elafti- 

city muft be in proportion: an heat, there¬ 

fore, which at the furface of the earth would 

have produced but a flight expanfive force, 

muft at the center produce one very extra¬ 

ordinary, and, in fhort, be perfectly irrefifti- 

ble. Hence this force may with great eafe 

produce earthquakes; and if encrealed it may 

convulfe the globe; it may (by only adding 

figures enough to the calculation) deftroy the 

folar fyftem, and even the fixed ftars them- 

felves.” Thefe reveries generally produce 

nothing; for, as I have ever obferved, en- 

creafed calculations, while they feem to tire 

the memory, give the reafoning faculty per¬ 

fect repofe. 

However, as earthquakes are the moft 

formidable minifters of nature, it is not to be 

wondered 
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wondered that a multitude of writers have 

been curioufly employed in their confider- 

ation. Woodward has afcribed thecaufe to 

a ftoppage of the waters below the earth’s 
furface by fome accident. Thefe being thus 
accumulated, and yet ailed upon by fires, 
which he fuppofes ftill deeper, both contri¬ 

bute to heave up the earth upon their bofom. 
This he thinks accounts for the lakes of 
water produced in an earthquake, as well as 
for the fires that fometimes burft from the 
earth’s furface upon thofe dreadful occafions. 
There are others ftill who have fuppofed 
that the earth may be itfelf the caufe of its 
own convulfions. When, fay they, the roots 
or bafis of fome large trail is worn away by 

a fluid underneath, the earth finking therein, 
its weight occafions a tremor of the adjacent 
parts, fometimes producing anoife,and fome¬ 
times an inundation of water. Not to tire 
the reader with an hiftory of opinions in- 
ftead of fails, fome have afcribed them to 
eleitricity, and fome to the fame caufes that 

produce thunder. 
It would be tedious, therefore, to give all 

the various opinions that have employed the 
fpeculative upon this fubjeit. The ailivity 
of the internal heat feems alone fufficient to 
account for every appearance that attends 

thefe 
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thcfe tremendous irregularities of nature. 

To conceive this diftin&ly, let us fuppofe at 

fome vaft diftance under the earth, large 

quantities of inflammable matter, pyrites, bi¬ 

tumens, and marcafites difpofed, and only 

waiting for the afperfion of water, or the 

humidity of the air, to put their fires in mo¬ 
tion: at laft, this dreadful mixture arrives * 
waters find their way into thofe depths, 
through the perpendicular fiflures; or air 
infinuates itfelf through the fame minute 
apertures : ftrait new appearances enfue: 

thofe fubftances, which for ages before lay 
dormant, now conceive new apparent qua¬ 
lities; they grow hot, produce new air, and 
only want room for expanfion, However, 
the narrow apertures by which the air or 
water had at firft admiflion, are now clofed 

up; yet as new air is continually generated, 
and as the heat every moment gives this air 
new clafticity, it at length burfts, and dilates 
all round; and, in its ftruggles to get free, 
throws all above it into fimilar convulfions. 
Thus an earthquake is produced, more or 
lefs extenfive, according to the depth or the 
greatnefs of the caufe. 

But before we proceed with the caufes, 

let us take a fhort view of the appearances 

which have attended the mod remarkable 
earthquakes. By thefc we fhall fee how far 

the 
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the theorift correfponds with the hiftofiarl. 

The great eft we find in antiquity, is that 

mentioned by Pliny *, in which twelve cities 

in Afia Minor were fwallowed up in one 

night: he tells us alfo of another, near the 

lake Thrafymene, which was not perceived 

by the armies of the Carthaginians and Ro¬ 

mans, that were then engaged near that lake, 

although it fhook the greateft part of Italy. 

In another place *f* he gives the following 

account of an earthquake of an extraordinary- 

kind. cc When Lucius Marcus, and Sextus 

Julius, were confuls, there appeared a very 

ftrange prodigy of the earth, (as I have read 

in the books of fEtrufcan discipline) which 

happened in the province of Mutina. Two 

mountains fhocked againft each other, ap¬ 

proaching and retiring wTith the moft dread¬ 

ful noife. They, at the fame time, and in 

the midft of the day, appeared to caft forth 

lire and fmoke, while a vaft number of Ro¬ 

man knights and travellers from the fEmilian 

way, flood and continued amazed fpedators. 

Several towns were deftroyed by this fhock; 

and all the animals that were near them were 

killed.” In the times of Trajan, the city of 

Antioch, and a great part of the adjacent 

country, was buried by an earthquake. 

* Plin. lib. ii. cap. 86. . Ibid. lib. iii. cap. 85. 

About 



11 r THE EARTH. 

About three hundred years after, in the times 

of Juftinian, it was once more deftroyed, to¬ 

gether with forty thoufand inhabitants: and, 

after an interval of fixty years, the fame ill- 

fated city was a third time overturned, with 

the lofs of not lefs than fixty thoufand fouls. 

In the year 1182, moil of the cities of Syria, 

and the kingdom of Jerufalem, were deftroy- 

ed by the fame accident. In the year 1 594, 

the Italian hiftorians defcribe the earthquake 

at Puteoli, which caufed the fea to retire two 

hundred yards from its former bed. 

But one of thofe 1110ft particularly defcrib- 

ed in hiftory, is that of the year 1693; the 

damages of which were chiefly felt in Sicily, 

but its motion perceived in Germany, France, 

and England. It extended to a circumference 

of two thoufand fix hundred leagues; chiefly 

affecting the fea coafts, and great rivers; 

more perceivable alfo upon the mountains 

than in the valleys. Its motions were fo ra¬ 

pid, that thofe who lay at their length, 

were toffed from fide to fide, as upon a roll¬ 

ing billow *. The walls were daflied from 

their foundations; and no lefs than fi ty-four 

cities, with an incredible number of villages, 

were either deftroyed or greatly damaged. 

The city of Catanea, in particular, was ut- 

* Phil. Tranf. 

terlv 
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terly overthrown. A traveller, who was 

on his way thither, at the diftance of fome 

miles, perceived a black cloud, like night, 

hanging over the place. The fea, all of a 

fudden, began to roar; Mount /Etna to fend 

forth great fpires of flame; and foon after 

a (hock enfued, with a noife as if all the ar¬ 

tillery in the world had been at once dif- 

charged. Our traveller, being obliged to 

alight inftantly, felt himfelf raifed a foot 

from the ground; and turning his eyes to the 

city, he with amazement faw nothing but a 

thick cloud of duiT in the air. The birds 

flew about aftonifhed; the fun was darkened; 

the beafts ran howling from the hills; and, 

although the fhock did not continue above 

three minutes, yet near nineteen thoufand of 

the inhabitants of Sicily periflied in the ruins. 

Catanea, to which city the defcriber w^as 

travelling, feemed the principal fcene of 

ruin; its place only wras to be found; and not 

a footftep of its former magnificence was to 

be feen remaining. 

The earthquake which happened in Ja¬ 

maica, in 1692, was very terrible, and its 

defcription fufficiently minute. “ In two 

minutes time it deftroyed the town of Por¬ 

tugal, and funk the houfes in a gulpli forty 

fathoms deep. It w'as attended with an hol¬ 

low rumbling noife, like that of thunder; 

and, 
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and, in lefs than a minute, three parts of 

the houfes, and their inhabitants, were all 

funk quite under water. While they were 

thus fwallowed up on one fide of the ftreet, 

on the other, the houfes were thrown into 

heaps; the fand of the ftreet riling like the 

waves of the fea, lifting up thofe that flood 

upon it, and immediately overwhelming 

them in pits.' All the wells difcharged their 

waters with the moft vehement agitation. 

The fea felt an equal ftiare of turbulence, 

and, burfting over its mounds, deluged all 

that came in its way. The fiflures of the 

earth were, in fome places, fo great, that one 

of the ftreets appeared twice as broad as for¬ 

merly. In many places, however, it opened 

and clofed again, and continued this agitation 

for fome time. Of thefe openings, two or 

three hundred might be feen at a time; in 

fome whereof the people were fwallowed 

up; in others, the earth doling, caught them 

by the middle, and thus crulhed them in- 

ftantly to death. Other openings, ftill more 

dreadful than the reft, fwallowed up whole 

ftreets; and others, more formidable ftill, 

fpouted up whole catarads of water, drown¬ 

ing fuch as the earthquake had fpared. The 

whole was attended with the moft noifome 

ftench; while the thundering of the diftant 

falling mountains, the whole fky overcaft 
Vol. I. I with 
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with a dufky gloom, and the crulh of falling 

habitations, gave unfpeakable horror to the 

fcene. After this dreadful calamity was 

over, the whole ifland feemed converted into 

a fcene of defolation; fcarce a planter’s houfe 

was left {landing ; almoft all were fwallowed 

up i honfes, people, trees, fhared one univer- 

fal ruin ; and, in their places appeared great 

pools of water, which, when dried up by the 

fun, left only a plain of barren fand, without 

any veftige of former inhabitants. Moil of 

the rivers, during the earthquake, were ftopt 

up by the falling in of the mountains; and 

it was not till after fome time that they made 

themfelves new channels. The mountains 

feemed particularly attacked by the force of 

the fhock j and it was fuppafed that the prin¬ 

cipal feat of the concuflion was among them. 

Thofe who were faved, got on board fhips 

in the harbour ^ where many remained above 

two months, the fhocks continuing during 

that interval with more or lefs violence 

every day.” 

As this defcription feems to exhibit all the 

appearances that ufually make up the cata¬ 

logue of terrors belonging to an earthquake, 

I will fupprefs the detail of that which hap¬ 

pened at Lifbon, in our own times, and 

which is too recent to require a defcription. 

In fad, there are few particulars in the ac¬ 

counts 
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counts of thofe who were prefent at that 

fcene of defolation, that we have not more 

minutely and accurately tranfmitted to us 

by former writers, whofe narratives I have 

for that reafon preferred. I will, therefore, 

clofe this defcription of human calamities, 

with the account of the dreadful earthquake 

at Calabria, in 1638. It is related by the 

celebrated Father Kircher, as it happened 

while he was on his journey to yifit Mount 

JEtna, and the reft of the wonders that lie 

towards the fouth of Italy. I need fcarce 

inform the reader that Kircher is Jconfidered, 

by fcholars, as one of the greateft prodigies 

of learning. 

“ Having hired a boat, in company with 

four more, two friars of the order of St. 

Francis, and two feculars, we launched, on 

the twenty fourth of March, from the har¬ 

bour of Meftina, in Sicily, and arrived, the 

fame day, at the promontory of Pelorus. 

Our deftination was for the city of Euphemia, 

in Calabria, where we had feme bulinefs to 

tranfad, and where we defigned to tarry for 

fome time. However, Providence feemed 

willing to crofs our defign; for we wTere ob¬ 

liged to continue for three days at Pelorus, 

upon account of the weather j and though 

we often put to fea, yet we were as often 

driven back. At length, however, wearied 
I 2 with 
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with the delay, we refolved to profecute our 

voyage and, although the fea feemed more 

than ufually agitated, yet we ventured for¬ 

ward. The gulph of Charybdis, which we 

approached, feemed wdiirled round in fuch a 

manner as to form a vaft hollow, verging to 

a point in the center. Proceeding onward, 
and turning my eyes to /Etna, I faw it caft 

forth large volumes of fmoke, of mountainous 

fizes, which entirely covered the whole ifland, 

and blotted out the very fhores from my 

view. This, together with the dreadful noife, 

and the fulphureous ftench, which was 

ftrongly perceived, filled me with apprehen- 

fions that fome more dreadful calamity was 

impending. The fea itfelf feemed to wear 

a very unufual appearance; thofe who have 

feen a lake in a violent fhowur of rain co¬ 

vered all over with bubbles, will conceive 

fome idea of its agitations. My furprize 

was ftill encreafed by the calmnefs and fere- 

nity of the weather ; not a breeze, not a cloud 

which might be fuppofed to put all Nature 

thus into motion. I therefore warned my 

companions that an earthquake was ap¬ 

proaching } and, after fome time, making for 

the fhore with all poiTible diligence, we land¬ 

ed at Tropaea, happy and thankful for having 

efcaped the threatening dangers of the fea. 

44 But 
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u But our triumphs at land were of fhort * 

duration; for we had fcarce arrived at the 

Jefuits College in that city, when our ears 

were ftunned with an horrid found, refem- 

bling that of an infinite number of chariots 

driven fiercely forward, the wheels rattling, 

and the thongs cracking. Soon after this, 

a moft dreadful earthquake enfued; fo that 

the whole tradt upon which we flood, feemed 

to vibrate, as if we were in the fcale of a 

balance that continued wavering. This mo¬ 

tion, however, foon grew more violent; and 

being no longer able to keep my legs, I was 

thrown proftrate upon the ground. In the 

mean time, the univerfal ruin round me, re¬ 

doubled my amazement. The crafh of fall¬ 

ing houfes, the tottering of towers, and the 

groans of the dying, all contributed to raife 

my terror and defpair. On every fide of me 

I faw nothing but a fcene of ruin; and dan¬ 

ger threatening wherever I fhould fly. I 

commended myfelf to God as my laft great 

refuge. At that hour, O how vain was every 

fublunary happinefs! wealth,honour, empire, 

wifdom, all mere ufelefs founds, and as empty 

as the bubbles in the deep. Juft ftanding on 

the threfhold of eternity, nothing but God 

was my pleafure;and the nearerl approached, 

I only loved him the more. After fome 

time, however, finding that I remained 

unhurt, 
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unhurt, arnidft the general concuflion, I re- 

folved to venture for fafety, and running as 

faft as I could, reached the fhore, but almoft 

terrified out of my reafon. I did not fearch 

long here till I found the boat in which I 

had landed, and my companions alfo, whofe 

terrors were even greater than mine. Our 

meeting was not of that kind where every 

one is defirous of telling his own happy ef- 

cape; it was all filence, and a gloomy dread 

of impending terrors. 

“ Leaving this feat of defolation, we pro- 

fecuted our voyage along the eoafts; and the 

next day came to Rochetta, where we landed, 

although the earth ftill continued in violent 

agitations. But we were fcaree arrived at 

our inn, when we were once more obliged to 

return to the boat; and, in about half an 

hour, we faw the greateft part of the town, 

and the inn at which we had fet up, dafhed 

to the ground, and burying all its inhabitants 

beneath its ruins. 

u In this manner, proceeding onwards in 

our little veflel, finding no fafety at land, 

and yet, from the fmallnefs of our boat, 

having but a very dangerous continuance at 

fea, we at length landed at Lopizium, a caftle 

midway between Tropasa and Euphemia, 

the city to which, as I faid before, we were 

bound. 



THE EARTH. x 19 
bound. Here, wherever I turned my eyes, 

nothing but fcenes of ruin and horror ap^* 

peared; towns and caftles levelled to the 

ground j Strombalo, though at fixty miles 

diftance, belching forth flames in an unufual 

manner, and with a noife which I could di- 

ftindtly hear. But my attention was quickly 

turned from more remote to contiguous 

danger. The rumbling found of an ap¬ 

proaching earthquake, which we by this 

time were grown acquainted with, alarmed 

us for the confequences; it every moment 

feemed to grow louder, and to approach 

more near. The place on which we flood 

now began to fhake moft dreadfully, fo that 

being unable to ftand, my companions and 

I caught hold of whatever fhrub grew next 

us, and fapported ourfelves in that manner. 

“ After fome time, this violent paroxyfm 

ceafing, we again flood up, in order to pro- 

fecute our voyage to Euphemia, that lav 

within fight. In the mean time, while we 

were preparing for this purpofc, I turned 

my eyes towards the city, but could fee only 

a frightful dark cloud, that feemed to reft 

upon the place. This the more furprized us, 

as the weather was very feretie. We waited, 

therefore, till the cloud was paft away: then 

turning to look for the city, it was totally 

funk. Wonderful to tell! nothing but a 

di final 
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difmal and putrid lake was feen where it 

flood. We looked about to find fome one 

that could tell us of its fad cataflrophe, but 

could fee none. All was become a melan¬ 

choly folitude ; a fcene of hideous defolation. 
Thus proceeding penfively along, in quell 

of fome human being that could give us 

fome little information, we at length faw a 

boy fitting by the fhore, and appearing flu- 

pified with terror. Of him, therefore, we 

enquired concerning the fate of the city* 

but he could be got to give us no anfwer. 

We entreated him with every expreffion of 

tendernefs and pity to tell us; but his fenfes 

were quite wrapt up in the contemplation of 

the danger he had efcaped. We offered 

' him fome victuals, but he feemed to loath 

the fight. We flill perfifled in our offices 

of kindnefs; but he only pointed to the place 

of the city, like one out of his fenfes; and 

then running up into the woods, was never 

heard of after. Such was the fate of the 

city of Euphemia: and as we continued 

our melancholy courfe along the fhore, 

the whole coafl, for the fpace of two hun¬ 

dred miles, prefented nothing but the re¬ 

mains of cities; and men fcattered, without 

an habitation, over the fields. Proceeding 

thus along, we at length ended our diftreff- 

ful voyage by arriving at Naples, after 

having 
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having efcaped a thoufand dangers both at 

fea and land.” 

The reader, I hope, will excufe me for 

this long tranflation from a favourite writer, 

and that the fooner, as it contains fome 

particulars relative to earthquakes not to be 

found elfewhere. From the whole of thefe 

accounts we may gather, that the mod con¬ 

comitant circumftances are thefe : 

A rumbling found before the earthquake. 

This proceeds from the air, or fire, or both, 

forcing their way through the chafms of the 

earth, and endeavouring to get free, which 

is alfo heard in volcanoes. 

A violent agitation, or heaving of the 

fea, fometimes before and fometimes after 

that at land. This agitation is only a fimi- 

lar effedt produced on the waters with that 

at land, and may be called, for the fake of 

perfpicuity, a fea-quake ; and this, alfo, is 

produced by volcanoes. 

A fpouting up of waters to great heights. 

It is not eafy to defcribe the manner in 

which this is performed ; but volcanoes alfo 

perform the fame, Vefuvius being known 

frequently to ejedt a vail body of waters. 

A rocking of the earth to and fro, and 

fometimes a perpendicular bouncing, if it 

may 
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may be fo called, of the fame. This difference 

chiefly arifes from the fituation of the place 

with refpedt to the fubterranean fire. Di- 

redly under, it lifts; at a farther diftance, 

it rocks. 

Some earthquakes feem to travel onward, 

and are felt in different countries at different 

hours the fame day. This arifes from the 

great fhock being given to the earth at one 

place, and that being communicated onward 

by an undulatory motion, fucceflively affeds 

different regions in its progrefs. As the 

blow given by a ftone falling in a lake is not 

perceived at the fhores till fome time after 

the firft concuflion. 

The fhock is fbmetimes inftantaneous, 

like the explofion of gunpowder ; and fome- 

times tremulous, and continuing for feveral 

minutes. The nearer the place where the 

fhock is firft given, the more inftantaneous 

and Ample it appears. At a gteater diftance 

the earth redoubles the firft blow with a fort 

of vibratory continuation. 

As waters have generally fo great a fliare 

in producing earthquakes, it is not to be 

wondered that they ffiould generally follow 

thofe breaches made by the force of fire, and 

appear in the great chafms which the earth¬ 

quake has opened. 

Thefe are fome of the raoft remarkable 

phenomena 
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phoenomena of earthquakes, prefenting a 

frightful aflemblage of the moft terrible ef? 

feds of air, earth, fire, and water. 

The valley of Solfatara, near Naples, feems 

to exhibit, in a minuter degree, whatever is 

feen of this horrible kind on the great the^ 

atre of Nature. This plain, which is about 

twelve hundred feet long* and a thoufand 

broad, is embofomed in mountains, and has 

in the middle of it a lake of noifome blackifh 

water, covered with a bitumen, that floats 

upon its furface. In every part of this plain, 

caverns appear fmoaking with fulphur, and 

often emitting flames. The earth, where- 

ever we walk over it, trembles beneath the 

feet. Noifes of flames, and the hiding of 

waters, are heard at the bottom. The water 

fometimes fpouts up eight or ten feet high. 

The moft noifome fumes, foetid water, and 

fulphureous vapours, offend the fmell. A 

ftone thrown into any of the caverns, is 

ejeded again with confiderable violence. 

Thefe appearances generally prevail when 

the fea is any way difturbed ; and the whole 
j 

feems to exhibit the appearance of an earth¬ 

quake in miniature. Howxver, in this 

fmaller fcene of wonders, as well as in the 

greater, there are many appearances for 

which perhaps we (hall never account; and 

many queftions may be afked, which no 

con- 
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conjectures can thoroughly refolve. It was 

the fault of the philofophers of the laft age, 

to be more inquifitive after the caufes of 

things, than after the things themfelves. 

They feemed to think that a confeflion of 

ignorance cancelled their claims to wifdom: 

they, therefore, had a folution for every 

demand. But the prefent age has grown, 

if not more inquifitive, atleaft moremodeft; 

and none are now afhamed of that ignorance 

which labour can neither remedy nor remove. 

C H A P. XL 

Of the Appearance of New Iflands, and 

TraCts; and of the difappearing of others. 

H IT HER TO we have taken a furvey 

only of the evils which are produced by fub- 

terranean fires, but we have mentioned no¬ 

thing of the benefits they may poffibly pro¬ 

duce. They may be of ufe in warming and 

cherifhing the ground, in promoting vegeta¬ 

tion, and giving a more exquifite flavour to 

the productions of the earth. The imagina¬ 

tion of a perfon who has never been out of 

our own mild region, can fcarcely reach to 

that luxuriant beauty with which all Nature 

appears cloathed in thofe very countries that 

we 
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we have but juft now defcribed as defolated 

by earthquakes, and undermined by fubter- 

ranean fires. It muft be granted, therefore, 

that though in thofe regions they have a 

greater fhare in the dangers, they have alfo 

a larger proportion in the benefits of Nature. 

But there is another advantage ariling 

from fubterranean fires, which, though hi¬ 

therto difregarded by man, yet may one 

day become ferviceable to him ; I mean, 

that while they are found to fwallow up 

cities and plains in one place, they are alfo 

known to produce promontories and iflands 

in another. We have many inftances of 

illands being thus formed in the midft of the 

fea, which though for a long time barren, 

. have afterwards become fruitful feats of 

happinefs and induftry. 

New iflands are formed in two ways ; 

either fuddenly, by the aCtion of fubterra- 

neous fires ; or more flowly, by the depofi- 

tion of mud, carried down by rivers, and 

flopped by fome accident*. With refpeCt 

particularly to the firft, ancient hiftorians, 

and modern travellers, give us fuch accounts 

as we can have no room to doubt of. Seneca 

allures us, that in his time the ifland of 

Therafia appeared unexpectedly to fome 

mariners, as they were employed in another 
* Buffon, vol. ii. p. 343. 

purfuit. 
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purfuit. Pliny affures us, that thirteen 

iflands in the Mediterranean appeared at 

once emerging from the water; the caufe of 

which he afcribes rather to the retiring of 

the fea in thofe parts, than to any fubter- 

raneous elevation. However, he mentions 

the ifiand :of Hiera, near that of Therafia, 

as formed by fubterraneous explofions * and 

adds to his lift feveral others, formed in the 

fame manner. In one of which he relates 

that fifh in great abundance were found, 

and that all thofe who eat of them died 

ihortly after. 

M On the twenty-fourth of May ‘fr, in the 

year 1707, a flight earthquake was perceiv¬ 

ed at Santorin} and the day following, at 

fun-rifing, an objedt was feen by the inha¬ 

bitants of that ifland, at two or three miles 

diftance at fea, which appeared like a float¬ 

ing rock. Some perfons, defirous either of 

gain, or incited by curiofity, went there, and 

found, even while they flood upon this rock, 

that it feemed to rife beneath their feet. 

They perceived alfo, that its furface was 

covered with pumice ftones, and oyfters, 

which it had raifed from the bottom. Every 

day after, until the fourteenth of June, this 

rock feemed confiderably to encreafe; and 

then was found to be half a mile round, and 

f Hift. del Accad. an. 1708, p. 23. 

about 
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about thirty feet above the fea. The earth 

of which it was compofed, feemed whitifh, 

with a fmall portion of clay. Soon after 

this the fea again appeared troubled, and 

fleams arofe, which were very offenfive to 

the inhabitants of Santorin. But on the 

fixteenth of the fucceeding month, feventeen 

or eighteen rocks more were feen to rife out 

of the fea, and at length to join together. 

All this wTas accompanied with the moft 

terrible noife, and fires that proceeded from 

the ifland that was newly formed. The 

whole mafs, however, of all this new-form¬ 

ed earth, uniting, encreafed every day, both 

in height and breadth, and, by the force of 

its explofions, caft forth rocks to feven miles 

diftance. This continued to bear the fame 

dreadful appearances till the month of No¬ 

vember in the fame year 5 and it is at pre- 

fent a volcano which fometimes renews its 

explofions. It is about three miles in cir¬ 

cumference ; and more than from thirty- 

five to forty feet high/’ 

It feems extraordinary, that about this 

place in particular, iflands have appeared at 

different times, particularly that of Hiera, 

mentioned above, which has received confi- 

derable additions in fucceeding agee. Juftin * 

tells us, that at the time the Macedonians 

* Juftin, 1. 30, cap. 4. 
were 
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were at war with the Romans, a new ifland 

appeared between thofe of Theramenes and 

Therafia, by means of an earthquake. We 

are told, that this became half as big again 

about a thoufand years after; another ifland 

rifing up by its fide, and joining to it, fo as 

fcarce at prefent to be diftinguifhed from 

the former. 

A new ifland was formed, in the year 1720, 

near that of Tercera, near the continent of 

Africa, by the fame caufes. In the begin¬ 

ning of December, at night, there was a ter¬ 

rible earthquake at that place, and the top 

of a new ifland appeared, wdiich call forth 

fmoke in vaft quantities. The pilot of a fliip, 

wrho approached it, founded on one fide of 

this ifland, and could not find ground at fixty 

fathom. At the other fide the fea was to¬ 

tally tinged of a different colour, exhibiting 

a mixture of wThite, blue, and green; and was 

very fhallow. This ifland, on its firft appear¬ 

ance, was larger than it is at prefent $ for it 

has, fince that time, funk in fuch a manner, 

as to be fcarce above water. 

A traveller, whom thefe appearances could 

not avoid affeding, fpeaks of them in this, 

manner: “ What can be more furprizing 

than to fee fire not only breakout of the bow¬ 

els of the earth, but alfo to make itfelf a paf- 

* Phil, Tranf. vol.v, p. 197. 
fage 
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fage through the waters of the fea ! What 

can be more extraordinary or foreign to our 

common notions of things, than to fee the 

bottom of the fea rife up into a mountain 

above the water, and become fo firm an 

ifland as to be able to relift the violence of 

the greateft ftorms! I know that fubterra- 

neous fires, when pent in a narrow paffage, 

are able to raife up a mafs of earth as large 

as an illand. But that this fhould be done 

in fo regular and exad a manner, that the 

water of the fea fhould not be able to pene¬ 

trate and extinguifh thofe fires * that, after 

having made fo many paffages, they fhould 

retain force enough to raife the earth} and, 

in fine, after having been extinguifhed, that 

the mafs of earth fhould not fall down, or 

fink again with its own weight, but ftill re¬ 

main in a manner fufpended over the great 

arch below ! This is what to me feems more 

furprizing than any thing that has been re¬ 

lated of Mount fEtna, Vefuvius, or any other 

volcano.” 

Such are his fentiments; however, there 

are few of thefe appearances any way more 

extraordinary than thofe attending volcanoes 

and earthquakes in general. We are not 

more to be furprized that inflammable fub- 

ftances fhould be found beneath the bottom 

of the fea, than at fimilar depths at land. 

Vol. I. K Thefe 
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Thefe have all the force of fire giving ex> 
panlion to air, and tending to raife the 

earth at the bottom of the fea, till it at 

length heaves above water. Thefe marine 

volcanoes are not fo frequent; for, if we 

may judge of the ufual procedure of Nature, 

it muft very often happen that, before the 

bottom of the fea is elevated above the fm> 

face, a chafm is opened in it, and then the 

water preffmg in, extinguifhes the volcano 

before it has time fo produce its effedls. 

This extinction, however, is not effected 

without very great refiftance from the fire 

beneath. The water, upon dafhing into 

the cavern, is very probably at firft ejected 

back with great violence ; and thus fome of 

thofe amazing water-fpouts are feen, which 

have fo often aftonifhed the mariner, and 

excited cur iofity.—But of thefe in their place. 
Beiides the production of thofe iflands by 

the action of fire, there are others, as was 

faid, produced by rivers or feas carrying 

mud, earth, and fuch like fubflances, along 

with their currents ; and at laid depofiting 

them in fome particular place. At the 

mouths of moil great rivers, there are to be 

feen banks, thus formed by the fand and 

mud carried dowm with the ftream, wdiich 

have refled at that place, where the force 

of the current is diminifhed by its junction 

with the fea* Thefe banks, by flow de¬ 

grees, 
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grees, ericreafe at the bottom of the deep ; 

the water, in thofe places, is at firft found 

by mariners to grow more fhallow; the 

bank foon heaves up above the furface ; it 

is conhdered, for a while, as a trad of ufe- 

lels and barren fand ; but the feeds of fome 

ot the more hardy vegetables are driven thi¬ 

ther by the wind, they take root, and thus 

binding the fandy furface, the whole fpot is 

cloathed in time with a beautiful verdure. ' 

In this manner there are delightful and in¬ 

habited iflands at the mouths of many ri¬ 

vers, particularly the Nile, the Po, the 

Miffifippi, the Ganges, and the Senegal. 

There has been, in the memory of man, a 

beautiful and large illand formed in this 

manner, at the mouth of the river Nanquin, 

in China, made from depoiitions of mud at 

its opening : it is not lets than hxty miles 

long, and about twenty broad. La Loubere 

informs us*, in his voyage to Siam, that 

thefe fand-banks encrealc every day, at the 

mouths of all the great rivers in Aha : and 

hence he afferts, that the navigation up 

thefe rivers becomes every day more diffi¬ 

cult ; and will, at one time or another, be 

totally obhrudled. The fame may be re¬ 

marked with regard to the Wolga, which 

has at prefent feventy openings into the 
* Lettres Curieufes et Edificantes, feet, xi, p. 254. 

K 2 Cafpian 
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Cafpian fea; and of the Danube, which has 

feven into the Euxine. We have had an 

inftance of the formation of a new ifland, 

not very long fince, at the mouth of the 

Humber, in England. “ It is yet within 

the memory of man,” fays the relator 

“ fince it began to raife its head above the 

ocean. It began its appearance at low wa¬ 

ter, for the fpace of a few hours ; and was 

buried again till the next tide's retreat. 

Thus, fucceffively, it lived and died, until 

the year 1666, when it began to maintain 

its ground againft the infult of the waves; 

and then firft invited the aid of human in- 

duftry* A bank was thrown about its rifing 

grounds ; and being thus defended from the 

incurfions of the fea, it became firm and fo- 

lid, and, in a fhort time, afforded good paf-* 

turage for cattle. It is about nine miles in 

circumference, and is worth to the proprietor 

about eight hundred pounds a year.” It 

would be endlefs to mention all the iflands 

that have been thus formed j and the ad¬ 

vantages that have been derived from them. 

However, it is frequently found, that new 

iflands thus formed, may often be coiifider- 

ed as only turning the rivers from their for¬ 

mer beds ; fo that, in proportion as land is 

gained at one part, it is loft by the overflow¬ 

ing of fome other. 

? Phil. Tranf. vol. iv. p. 251, 

Little, 
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Little, therefore, is gained by fuch accef- 

fions. Nor is there much more by the new 

iflands which are fometimes formed from 

the fpoils of the continent. Mariners affure 

us, that there are fometimes whole plains 

unrooted from the main lands, by floods 

and tempefts. Thefe being carried out to 

fea, with all their trees and animals upon 

them, are frequently feen floating in the 

ocean, and exhibiting a furprizing appea¬ 

rance of rural tranquillity in the midfl: of 

danger, The greateft part, however, having * 

the earth at their roots at length wafhed 

away, are difperfed, and their animals 

drowned ; but now and then fome are found 

to brave the fury of the ocean, till being 

ftuck either among rocks or fands, they 

again take firm footing, and become per¬ 

manent iflands. 

As different caufes have thus concurred to 
1 

produce new iflands, fo we have accounts of 

others that the fame caufes have contributed 

to deflroy. We have already feen the power 

of earthquakes exerted in finking whole ci¬ 

ties, and leaving lakes in their room. There 

have been iflands, and regions alfo, that have 

fhared the fame fate; and have funk with 

their inhabitants, never more to be heard 

of. Thus Paufanias * tells us of an ifland, 

* Paufanias, 1. 8, in Arcad. p. 509. 

called 
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called Chryfes, that was funk near Lemnos. 

Pliny mentions feveral; among others, the 

iiland Cea, for thirty miles, having been 

walked away, with feveral thoufands of its 

inhabitants. But of all the noted devafta- 
i , t ' ' ' ■ *• *: 

tions of this kind, the total fubmerfion of 

the iiland of Atalantis, as mentioned by 

Plato, has been rnoft the fubjedt of fpecula- 

tion. Mankind, in general, now conlider 

the whole of his account as an ingenious fa¬ 

ble ; but when fables are grown famous by 
time and authority, they become an agree¬ 

able, if not a necelfary part of literary in¬ 

formation. 

About nine thoufand years are palled, 

fays Plato*, lince the iiland of Atalantis 

was in being. The priefts of Egypt were 
well acquainted with it } and the firft heroes 

of Athens gained much glory in their wars 

with the inhabitants. This iiland was as 

large as Alia Minor and Syria united; and 

wTas fituated beyond the pillars of Hercules, 

in the Atlantic ocean. The beauty of the 

buildings, and the fertility of the foil, were 

far beyond any thing a .modern imagination 

can conceive * gold and ivory were every 

where common * and the fruits of the earth 
offered themfelves without cultivation. The 

arts, and the courage of the inhabitants. 

WTere not inferior to the happinefs of their 
* Plato in Critia; 

. ; ‘ fltU- 
• <*. 
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filiation j and they were frequently known 

to make conquefts, and overrun the conti¬ 

nent of Europe and Aha. The imagination 

of the poetical philofopher riots in the de- 

fcription of the natural and acquired advan¬ 

tages, which they long enjoyed in this 

charming region. If, fays he, we compare 

that country to our own, ours will appear a 

mere wafted fkeleton, when oppofed to it. 

Their mountains to the very tops were 

cloathed with fertility, and poured down 

rivers to enrich the plains below7. 

Howxver, all thefe beauties and benefits 

were deftroyed in one day by an earthquake 

finking the earth, and the fea overwhelming 

it. At prefent, not the fmalleft veftiges of 

fuch an ifland are to be found; Plato re¬ 

mains as the only authority for its exiftence; 

and philofophers difpute about its fituation. 

It is not for me to enter into the controverfy, 

when there appears but little probability to 

fupport the fad ; and, indeed, it would be 

ufelefs to run back nine thoufand years in 

fearch of difficulties, as we ?„re furrounded 

with objeds that more clofely affed us, and 

that demand admiratfon at our very doors. 

When I confider, as Ladantius fuggefts, 

the various viciffitudes of nature; lands 

fwallowed by yawning earthquakes, or over¬ 

whelmed in the deep ; rivers and lakes dis¬ 

appearing, 
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appearing, or dried away; mountains level¬ 

led into plans; and plains fwelling up into 

mountains} I cannot help regarding this 

earth as a place of very little liability ; as a 

tranfient abode of ftill more tranfitory beings. 

CHAP. XII, 

Of Mountains. 

H AVIN G at laft, in fome meafure, 

emerged from the deeps of the earth, we 

come to a fcene of greater fplendor ; the 

contemplation of its external appearance. In 

this furvey, its mountains are the firft ob¬ 

jects that ftrike the imagination, and excite 

our cunofity. There is not, perhaps, any 

thing in all nature that impreffes an unac- 

cuftomed fpedator with fuch ideas of awful 

folemnity, as thefe immenfe piles of Nature’s 

ere&ing, that feem to mock the minutenefs 

of human magnificence. 

In countries where there are nothing but 

plains, the fmalleft elevations are apt to excite 

wonder. In Holland, which is all a flat, they 

fliew a little ridge of hills, near the fea-fide, 

which Boerhaave generally marked out to 

his pupils as being mountains of no fmall 

com 
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confideration. What would be the fenfations 
of fuch an auditory, could they at once be 
prefented with a view of the heights and 
precipices of the Alps, or the Andes! Even 
among us in England, we have no adequate 
ideas of a mountain-profped •, our hills are 
generally doping from the plain, and cloathed 
to the very top with verdure; we can fcarce, 
therefore, lift our imaginations to thofe im- 
menfe piles whofe tops peep up behind in¬ 
tervening clouds, fharp and precipitate, and 
reach to heights that human avarice Qr curi- 
ofity have never been able to afcend. 

We, in this part of the world, are not, for 
that reafon, fo immediately interefted in the 
queftion which has fo long been agitated 
among philofophers, concerning what gave 
rife to thefe inequalities on the furface of 
the globe. In our own happy region, we 
generally fee no inequalities but fuch as con¬ 
tribute to ufe and beauty; and we, there¬ 
fore, are amazed at a queftion enquiring how 
fuch neceffary inequalities came to be form¬ 
ed, and feeming to exprefs a wonder how the 
globe comes to be fo beautiful as we find it. 
But though with us there may be no great 
caufe for fuch a demand, yet in thofe places 
where mountains deform the face of Nature, 
where they pour down catarads, or give fury 

to 
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to tempefts, there feems to be good reafon. 

for enquiry into their caufes or their ufes. 

It has been, therefore, afked by many, in 

what manner mountains have come to be 

formed; or for what ufes they are defigned ? 

To fatisfy curioiity in thefe refpedts, much 

reafoning has been employed, and very little 

knowledge propagated. With regard to the 

firft part of the demand, the manner in 

which mountains were formed, we have al¬ 

ready feen the conje&ures of different philo- 

fophers on that head. One fuppofing that 

they were formed from the earth’s broken 

fhell, at the time of the deluge: another, 

that they exifted from the creation, and only 

acquired their deformities in procefs of time: 

a third, that they owed their original to 

earthquakes: and ffill a fourth, with much 

more plaufibility than the reft, afcribing 

them entirely to the fluctuations of the deep, 

which he fuppofes in the beginning to have 

covered the whole earth. Such as are pleafed 

with difquifitions of this kind, may confult 

Burnet, Whifton, Woodward, or Buffon. 

Nor would I be thought to decry any mental 

amufements, that at worft keep us innocent¬ 

ly employed, but, for my own part, I cannot 

help wondering how the oppofite demand 

has never come to be made; and why phi- 

lofophers 
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iofophers have never aflked how we come to 

have plains? Plains are fometimes more pre¬ 

judicial to man than mountains. Upon 

plains, an inundation has greater power; 

the beams of the fun are often colleded there 
j * * 

with fuffocating fiercenefs; they are fome¬ 

times found defert for feveral hundred miles 

together, as in the country eaft of the Caf- 

pian fea, although otherwife fruitful, merely 

becaufe there are jno rifings nor depreffions 

to form refervoirs, or colled the fmallefi: ri¬ 

vulet of water. The moft rational anfwer, 

therefore, why either mountains or plains 

were formed, feems to be, that they were 

thus fafhioned by the hand of Wifdom, in 

order that pain and pleafure (hould be fo 

contiguous as that morality might be exer- 

cifed either in bearing the one, or commu¬ 

nicating the other. 

Indeed, the more I confider this difpute 

refpeding the formation of mountains, the 

more I am (truck with the futility of the 

queftion. There is neither a ftrait line, nor 

an exad fuperficies, in all nature. If we 

confider a circle, even with mathematical 

precifion, we (hall find it formed of a num¬ 

ber of fmall right lines, joining at angles to¬ 

gether. Thefe angles, therefore, may be 

considered in a circle as mountains are upon 

our globe; and to demand the reafon for 

the 
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the one being mountainous, or the other 

angular, is only to afk why a circle is a circle, 

or a globe is a globe. In ffiort, if there be 

no furface without inequality in Nature, 

why fhould we be furprized that the earth 

has fuch? It has often been faid, that the 

inequalities of its furface are fcarce diftin- 

guifhable, if compared to its magnitude; and 

I think we have every reafon to be content 

with the anfwer. 

Some, however, have avoided the difficulty 

by urging the final caufe. They alledge that 

mountains have been formed merely becaufe 

they are ufeful to man. This carries the 

enquirer but a part of the way; for no one 

can affirm that in all places they are ufeful. 

The contrary is known, by horrid expe¬ 

rience, in thofe valleys that are fubjed to 

their influence. However, as the utility of 

any part of our earthly habitation, is a very 

pleafing and flattering fpeculation to every 

philofopher, it is not to be wondered that 

much has been faid to prove the ufefulnefs 

of thefe. For this purpofe, many conjedures 

have been made that have received a degree 

of affent even beyond their evidence; for 

men were unwilling to become more mifer- 

ably wife. 

It has been alledged, as one principal ad¬ 

vantage that we derive from them, that they 

ferve, 
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ferve, like hoops or ribs, to ftrengthen our 

earth, and to bind it together. In confe- 

quence of this theory, Kircher has given us 

a map of the earth, in this manner hooped 

with its mountains j which might have a 

much more folid foundation, did it entirely 

correfpond with truth. 

Others have found a different ufe for them, 

efpecially when they run furrounding our 

globe; which is, that they flop the vapours 

that are continually travelling from the 

equator to the poles; for thefe being urged 

by the heat of the fun, from the warm re¬ 

gions of the line, muft all be accumulated 

at the poles, if they were not flopped in their 

way by thofe high ridges of mountains 

which crofs their dire&ion. But an anfwer 

to this may be, that all the great mountains 

in America lie lengthwife, and therefore do 

not crofs their direction. 

But to leave thefe remote advantages, 

others affert, that not only the animal but 

vegetable part of creation would perifh for 

want of convenient humidity, were it not 

for their friendly affiflance. Their fummits 

are, by thefe, fuppofed to arrefl, as it were, 

the vapours which float in the regions of 

the air. Their large inflexions, and chan¬ 

nels, are confidered as fo many bafons pre¬ 

pared 
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pared forthe reception of thofe thick va¬ 

pours, and .impetuous rains, which defcend 

into thertl. The huge caverns beneath are 

fo many magazines or confervatories of 

water for the peculiar fervice of man: and 

thofe orifices by which the water is dis¬ 

charged upon the plain, are fo fituated as to 

enrich and render them fruitful, inftead of 

returning through fubterraneous channels to 

the fea, after the performance of a tedious 

and fruitlefs circulation 

However this be, certain it is that almoft 

all our great rivers find their fource among 

mountains; and, .in general, the more ex- 

tenfive the mountain, the greater the river: 

thus the river Amazons, the greateft in the 

world, has its fource among the Andes, 

which are the higheft mountains on the 

globe; the river Niger travels a long courfe 

of feveral hundred miles from the mountains 

of the Moon, the higheft in all Africa; and 

the Danube and the Rhine proceed from 

the Alps, which are probably the higheft 

mountains of Europe. 

It need fcarce be faid that, with refped 

to height, there are many fizes of mountains, 

from the gently rifing upland, to the tall 

* Nature Difplay’d, vo!. iii. p. 88. 

craggy 
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craggy precipice. The appearance is in ge¬ 

neral different in thofe of different magni¬ 

tudes. The firft are cloathed with verdure 

to the very tops, and only feem to afcend to 

improve our profpeds, or fupply us with a 

purer air: but the lofty mountains of the 

other clafs have a very different afped. At 

a diftance their tops are feen, in wavy ridges, 

of the very colour of the clouds, and only 

to be diftinguiflied from them by their figure, 

which, as I have faid, refembles the billows 

of the fea *. As we approach, the moun¬ 

tain affumes a deeper colour; it gathers 

upon the fky, and feems to hide half the 

horizon behind it. Its fummits alfo are be¬ 

come more diftind, and appear with a broken 

and perpendicular line. What at firft Teemed 

a Tingle hill, is now found to be a chain of 

continued mountains, whofe tops running 

along in ridges, are embofomed in each other; 

To that the curvatures oTone are fitted to the 

prominences of the oppolite fide, and form 

a winding valley between, often of Teveral 

miles in extent; and all the way continuing 

nearly of the Tame breadth. Nothing can 

be finer, or more exad than Mr. Pope’s de- 

Tcription of a traveller ftraining up the Alps. 

Every mountain he comes to he thinks will 

* Lcttres Philofophiqucs fur la Formation, &c. p. i q6. 

be 
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be the laft; he finds, however, an unex- 

peded hill rife before him; and that being 

fcaied, he finds the highefl fummit almoft at 

as great a diftance as before. Upon quitting 

the plain, he might have left a green and 

a fertile foil, and a climate warm and plea- 

fing. As he afcends, the ground affumes a 

more ruffet colour; the grafs becomes more 

inoffy; and the weather more moderate. 

Still as he afcends, the weather becomes more 

cold, and the earth more barren. In this 

dreary paffage, he is often entertained with 

a little valley of furprizing verdure, caufed 

by the refleded heat of the fun colleded 

into a narrow fpdt on the furrounding heights. 

But it much more frequently happens that 

he fees only frightful precipices beneath, 

and lakes of amazing depths; from w'hence 

rivers are formed, and fountains derive their 

original. On thofe places next the higheft 

fummits, vegetation is fcarcely carried on; 

here and there a few plants of the moft hardy 

kind appear. The air is intolerably cold; 

either continually refrigerated with frofts, 

or difturbed with tempefls. All the ground 

here wears an eternal covering of ice, and 
fnows that feem conftantly accumulating. 

Upon emerging from this war of the ele¬ 

ments, he afcends into a purer and a 

ferener region, where vegetation is entirely 
ceafed; 
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Cealed; where the precipices, compofed en¬ 

tirely of rocks, rife perpendicularly above 

him: while he views beneath him all the 

combat of the elements; clouds at his feet; 

and thunders darting upward from their bo- 

foms below *. A thoufand meteors, which 

are never feen on the plain, prefent them- 

felves. Circular rainbows^; mock funs; 

the fhadow of the mountain projected upon 
the body of the air J; and the traveller’s own 

image, refleded as in a looking-glafs, upon 

the oppolite cloud ||. 

Such are, in general, the wonders that 

prefent themfelves to a traveller in his jour¬ 

ney either over the Alps or the Andes. But 

we mull; not fuppofe that this pidure exhi¬ 

bits either a conftant or an invariable like- 

nefs of thofe ftupendous heights. Indeed, 

nothing can be more capricious or irregular 

than the forms of many of them. The tops 

of fome run in ridges for a confiderable 

length, without interruption; in others, the 

line feems notched by great vailies to an 

amazing depth. Sometimes a folitary and a 

fingle mountain rifes from the bofom of the 

plain; and fometimes extendve plains, and 

even provinces, as thofe of Savoy and Quito, 

are found embofomed near the tops of moun- 

* Ulloa,. voh i. f Ibid. \ Phil. Tranf. vol. v. 

p. 1 52. H Ulloa, vol. i. 

Vol. I. L tains. ‘ 
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tains. In general, however, thofe countries 

that J^re moft mountainous, are the moft 

barren and uninhabitable. 

If we compare the heights of mountains 

with each other, we fhall find that the 

greateft and higheft are found under the 

Line *. It is thought by fome, that the ra¬ 

pidity of the earth’s motion in thefe parts, 

together with the greatnefs of the tides there, 

may have thrown up thofe ftupendous malfes 

of earth. But, be the caufe as it may, it is 

a remarkable faCt, that the inequalities of 

the earth’s furface are greateft there. Near 

the Poles, the earth, indeed, is craggy and 

uneven enough; but the heights of the moun¬ 

tains there, are very inconfiderable. On the 

contrary, at the Equator, where Nature feems 

to fport in the amazing fize of all her pro¬ 

ductions, the plains are extenfive; and the 

mountains remarkably lofty. Some of them 

are known to rife three miles perpendicular 

above the bed of the ocean. 

To enumerate the moft remarkable of 

thefe, according to their fize, we fhall begin 

with the Andes, of which we have an excel¬ 

lent defcription by Ulloa, wfio went thither 

by command of the king of Spain, in com¬ 

pany with the French Academicians, to mea- 

fure a degree of the meridian. His journey 

* Buffon. Pa film. 
up 
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up thefe mountains is too curious not to give 

an extrad from it. 

After many incommodious days failing 

up the river Guayaquil, he arrived at Caracol, 

a town fituated at the foot of the Andes. 

Nothing could exceed the inconveniencies 

which he experienced in this voyage, from 

the flies and mofchitoes (an animal refem- 

bling our gnat). “We were the whole day,” 

fays he, “ in continual motion to keep them 

off; but at night our torments were exceflive. 

Our gloves, indeed, were fome defence to 

our hands j but our faces were entirely ex- 

pofedj nor were our cloaths a fufficient de¬ 

fence for the reft of our bodies; for their 

ftings penetrating through the cloth, caufed 

a vety painful and fiery itching. One night, 

in coming to an anchor near a large and 

handfome houfe that was uninhabited, we 

had no fooner feated ourfelves in it, than we 

were attacked on all fides by fwarms of 

mofchitoes, fo that it was impolfible to have 

one moment’s quiet. Thofe wrho had co¬ 

vered themfelves with cloaths made for this 

purpofe, found not the fmalleft defence; 

wTherefore, hoping to find fome relief in the 

open fields, they ventured out, though in 

danger of fuffering in a more terrible manner 

from the ferpents. But both places were 

equally obnoxious. On quitting this in- 
L 2 hofpitable 
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hofpitable retreat, we the next night took 

up our quarters in an houfe that was inha¬ 

bited; the hoft of which being informed of 

the terrible manner we had paft the night 

before, he gravely told ns, that the houfe 

we fo greatly complained of, had been for- 

faken on account of its being the purgatory 

of a foul. But we had more reafon to be¬ 

lieve that it was quitted on account of its 

being the purgatory of the body. After 

having journeyed for upwards of three days, 

through boggy roads, in which the mules at 

every ftep funk up to their bellies, we began 

at length to perceive an alteration in the 

climate; and having been long accuftomed 

to heat, we now began to feel it grown fen- 

fibly colder. 

u It is remarkable, that at Tariguagua We 

often fee inflances of the effedls of two op¬ 

posite temperatures, in two perfons happen¬ 

ing to meCt; one of them leaving the plains 

below, and the other defeending from the 

mountain. The former thinks the cold fo 

fevere, that he wraps himfelf up in all the 

garments he can procure; while the latter, 

finds the heat fo great, that he is fearce able 

to bear any cloaths whatfoever. The one 

thinks the Water fo cold, that he avoids be¬ 

ing fprinkled by it; the other is fo delight¬ 

ed with its warmth, that he ufes it as a 

bath* 
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bath. Nor is the cafe very different in the 

fame perfon, who experiences the fame di- 

verfity of fenfation upon his journey up, and 

upon his return. This difference only pro¬ 

ceeds from the change naturally felt at leav¬ 

ing a climate to which one has been accuf- 

tomed, and coming into another of an op- 

pofite temperature. 

“ The ruggednefs of the road from Tari- 

guagua, leading up the mountain, is not 

eafily defcribed. In fome parts, the decli¬ 

vity is fo great, that the mules can fcarce 

keep their footing; and in others, the accli¬ 

vity is equally difficult. The trouble of hav¬ 

ing people going before to mend the road, 

the pains arifing from the many falls and 

bruifes, and the being conflantly wet to the 

fkin, might be fupported, were not thefe in¬ 

conveniences augmented by the fight of fuch 

frightful precipices, and deep abyffes, as mull 

fill the mind with ceafelefs terror. There 

are fome places where the road is fo fleep, 

and yet fo narrow, that the mules are ob¬ 

liged to Hide down, without making any ufe 

of their feet whatfoever. On one fide of 

the rider, in this fituation, rifes an eminence 

of feveral hundred yards; and on the other, 

an abyfs of equal depth; fo that if he in the 

leafl checks his mule, fo as to deftroy the 

equilibrium, they both muft unavoidably 

periffi. “ After 
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“ After having travelled about nine days 

in this manner, flowly winding along the 

fide of the mountain, we began to find the 

whole country covered with an hoar froft; 

and an hut, in which we lay, had ice on it. 

Having efcaped many perils, we at length, 

after a journey of fifteen days, arrived upon 

the plain, on the extremity of which ftands 

the city of Quito, the capital of one of the 

moft charming regions upon earth. Here, 

in the center of the torrid zone, the heat is 

not only very tolerable, but in fome places 

the cold alfo is painful. Here they enjoy all 

the temperature and advantages of perpetual 

fpring; their fields being always eqvered 

with verdure, and enamelled with flowers 
• • \ i 

of the moft lively colours. However, al¬ 

though this beautiful region be higher than 

any other country in the world, and although 

it took up fo many days of painful journey 

in the afcent, it is ftill overlooked by tremens 

dous mountains j their fides covered with 

fnow, and yet flaming with volcanoes at the 

top. Thefe feem piled one upon the other, 

and rife to a moft aftonifhing height, with 

great coldnefs. However, at a determined 

point above the furface of the fea, the con¬ 

gelation is found at the fame height in all 

the mountains. Thofe parts which are not 

liibjeit to a continual froft, have here and 

there 
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there growing upon them a rufh, refembling 

the genifta, but much more foft and flexible. 

Towards the extremity of the part where 

the rufh grows, and the cold begins to en- 

creafe, is found a vegetable, with a round 

bulbous head, which, when dried, becomes 

of amazing elafticity. Higher up the earth 

is entirely bare of vegetation, and feems 

covered with eternal fnow. The moft re¬ 

markable mountains are, that of Cotopaxi, 

(already defcribed as a volcano) Chimborazo, 

and Pichincha. Cotopaxi is more than three 

geographical miles above the furface of the 

fea: the reft are not much inferior. On the 

top of the latter was my ftation for meafur- 

ing a degree of the meridian; where I fuffer- 

ed particular hardfhips, from the intenfe- 

nefs of the cold, and the violence of the 

ftorms. The fky around was, in general, 

involved in thick fogs, which, when they 

cleared away, and the clouds, by their gra¬ 

vity, moved nearer to the furface of the 

earth, they appeared furrounding the foot 

of the mountain, at a vaft diftance below, 

like a fea, eacompafling an illand in the 

midft of it. When this happened, the horrid 

noifes of tempcfts were heard from beneath, 

then difcharging thcmfelves on Quito, and 

the neighbouring country. I faw the lighten- 

ings 
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ings iiTue from the clouds, and heard the 

thunders roll far beneath me. All this time, 

while the tempeft was raging below, the 

mountain top, where I was placed, enjoyed 

a delightful ferenity; the wind was abated; 

the fky clear; and the enlivening rays of 

the fun moderated the feverity of the cold. 

However, this was of no very long duration, 

for the wind returned with all its violence, 

and with fuch velocity as to dazzle the fight; 

whilft my fears were encreafed by the dread¬ 

ful concuffions of the precipice, and the fall 

of enormous rocks; the only founds that 

were heard in this frightful fituation.” 

Such is the animated pidure of thefe 

mountains, as given us by this ingenious 

Spaniard: and I believe the reader will wifh 

that I had made the quotation ft ill longer. 

A paffage over the Alps, or a journey acrofs 

the Pyrenees, appear pretty trips or excur- 

fions, in the comparifon; and yet thefe are 

the moft lofty mountains we know of in 

Europe. 

If we compare the Alps with the moun¬ 

tains already defcribed, we fhall find them 

but little more than one half of the height 

of the former. The Andes, upon being 

meafured by the barometer are found above 

three thoufand, one hundred and thirty-fix 

toifes 
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toifes or fathoms above the furface of the 

fea *. Whereas the higheft point of the 

Alps is not above fixteen hundred. The 

one, in other words, is above three miles 

high; the other, about a mile and a half. 

The higheft mountains of Aha are, Mount 

Taurus, Mount Immaus, Mount Caucafus, 

and the mountains of Japan.—Of thefe, 

none equals the Andes in height; although 

Mount Caucafus, which is the higheft of 

them, makes very near approaches. Father 

Verbieft tells of a mountain in China, which 

he mcafured, and found a mile and a half 

high *f\ In Africa, the mountains of the 

Moon, famous for giving fource to the 

Niger, and the Nile, are rather more noted 

than known. Of the Pike of Teneriffe, 

one of the Canary Iflands that lie off this 

coaft, we have more certain information. In 

the year 1727, it was vifited by a company 

of Englifh merchants, who travelled up to 

the top, where they obferved its height, and 

the volcano on its very fummit £. They 

found it an heap of mountains, the higheft 

of which rifes over the reft like a fugar-loaf, 

and gives a name to the whole mafs. It is 

computed to be a mile and an half perpen¬ 

dicular from the furface of the fea. Kircher 

* Ulioa, vol. i. p. 442. f Verbieft, alia Chine. 
% Phil. Tranf. vol. v. 
4 * ' ' ' 9 

gives 
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gives us an eftimate of the heights of moft 

of the other great mountains in the world; 

but as he has taken his calculations, in ge¬ 

neral, from the ancients, or from modern 

travellers, who had not the art of meafuring 

them, they are quite incredible. The art 

of taking the heights of places by the baro¬ 

meter, is a new, and an ingenious invention. 

As the air grows lighter as we afcend, the 

fluid in the tube rifes in due proportion: 

thus the inftrument being properly marked, 

gives the height with a tolerable degree of 

exadnefs; at leaft enough to fatisfy curiofity. 

Few of our great mountains have been 

eftimated in this manner; travellers having, 

perhaps, been deterred, by a fuppofed im- 

poflibility of breathing at the top. However, 

it has been invariably found, that the air in 

thehigheft that our modern travellers have 

afcended, is not at all too fine for refpiration. 

At the top of the Pike of TenerifF, there was 

found no other inconvenience from the air, 

except its coldnefs; at the top of the Andes, 

there was no difficulty of breathing perceiv¬ 

ed. The accounts, therefore, of thofe who 

have aflerted that they were unable to 

breathe, although at much lefs heights, are 

greatly to be fufpeded. In fad, it is very na¬ 

tural for mankind to paint thofe obftacles as 

infur- 
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infurmountable, which they themfelves 

have not had the fortitude or perfeverance 

to furmount. 
The difficulty and danger of afcending to 

the tops of mountains, proceeds from other 

caufes, not the thinnefs of the air. For in- 

ftance, fome of the fummits of the Alps have 

never yet been vilited by man. But the 

reafon is, that they rife with fuch a rugged 

and precipitate afcent, that they are utterly 

inacceffible. In fome places they appear 

like a great wall of fix or feven hundred 

feet high ; in others, there flick out enor¬ 

mous rocks, that hang upon the brow of the 

fteep, and every moment threaten deftruc- 

tion to the traveller below. 

In this manner almoft all the tops of the 

higheft mountains are bare and pointed. 

And this naturally proceeds from their be¬ 

ing fo continually aflaulted by thunders and 

tempefts. All the earthy fubftances with 

which they might have been once covered, 

have for ages been wafhed away from their 

fummits; and nothing is left remaining, 

but immenfe rocks, which no tempeft has 

hitherto been able to deflroy. 

Neverthelefs, time is every day, and every 

hour, making depredations; and huge frag¬ 

ments are feen tumbling down the precipice, 

either loofened from the fummit by frofl or 

rains, 
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rains, or ftruck down by lightening. No¬ 

thing can exhibit a more terrible pidture than 

one of thefe enormous rocks, commonly 

larger than an houfe, falling from its height, 

with a noife louder than thunder, and roll¬ 

ing down the fide of the mountain. Dodtor 

Plot tells us of one in particular, which be¬ 

ing loofened from its bed, tumbled down the 

precipice, and was partly {battered into a 

thoufand pieces. Notwithftanding, one of 

the largeft fragments of the fame, ftill pre- 

ferving its motion, travelled over the plain 

below, crofifed a rivulet in the midft, and at 

laft flopped on the other fide of the bank ! 

Thefe fragments, as wTas faid, are often ftruck 

off by lightening, and fometimes undermined 

by rains ; but the moft ufual manner in 

which they are difunited from the moun¬ 

tain, is by froft : the rains infinuating be¬ 

tween the interfaces of the mountain, con- 
' ' ***- ». ' ■» 

tinue there until there comes a froft, and 

then, when converted into ice, the water 

fwells with an irrefiftible force, and pro¬ 

duces the fame effedt as gun-powder, fplit- 

ting the moft folid rocks, and thus {battering 

the fummits of the mountain. 

But not rocks alone, but whole mountains 

are, by various caufes, difunited from each 

other. We fee, in many parts of the Alps, 

amazing 
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amazing clefts, the fides of which fo ex¬ 

actly correfpond with the oppoiite, that no 

doubt can be made of their having been 

once joined together. AtCajeta *, in Italy, 

a mountain was fplit in this manner by an 

earthquake ; and there is a paflage opened 

through it, that appears as if elaborately 

done by the induftry of man. In the Andes 

thefe breaches are frequently feen. That 

at Thermopyle, in Greece, has been long 

famous. The mountain of the Troglodytes, 

in Arabia, has thus a paffage through it : 

and that in Savoy, which Nature began, and 

which Vidor Amadeus completed, is an 

inftance of the fame kind. 

We have accounts of fome of thefe dis¬ 

ruptions, immediately after their happening. 

“ In the month of June-f*, in the year 1714, 

a part of the mountain of Diableret, in the 

diftrid of Valais, in France, fuddenly fell 

down, between two and three o’clock in the 

afternoon, the weather being very calm and 

ferene. It was of a conical figure, and de- 

ftroyed fifty-five cottages in the fall. Fifteen 

perfons, together with about an hundred 

beafts, were alfo crufhed beneath its ruins, 

which covered an extent of a good league 

fquare. The duft it occafioned, inftantly 

* BufFon, vol. ii. p. 364. 

t Hift. de P Academic des Sciences, p. 4, an. 1715. 

covered 
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covered all the neighbourhood in darknefs. 

The heaps of rubbilh were more than three 

hundred feet high. They flopped the current 

of a river that ran along the plain, which 

now is formed into feveral new and deep 

lakes. There appeared, through the whole 

of this rubbifh, none of thofe fubftances 

that feemed to indicate that this difruption 

had been made by means of fubterraneous 

fires. Moft probably, the bafe of this rocky 

mountain was rotted and decayed ; and thus 

fell, without any extraneous violence.” In 

the fame manner, in the year 1618, the 

town of Fleurs, in France, was buried be¬ 

neath a rocky mountain, at the foot of which 

it was fituated. 

Thefe accidents, and many more that 

might be enumerated of the fame kind, have 

been produced by various caufes : by earth¬ 

quakes, as in the mountain at Cajeta j or 

by being decayed at the bottom, as at Dia- 

bleret. But the moft general way is, by the 

foundation of one part of the mountain be¬ 

ing hollowed by waters, and, thus wanting a 

fupport, breaking from the other. Thus it 

generally has been found in the great chafms 

in the Alps * and thus it almoft always is 

known in thofe difruptions of hills, which 

are known by the name of land-flips. Thefe 

are nothing more than the Aiding down of an 

higher piece of ground, difrooted from its 
fituation 
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fituation by fubterraneous inundations, and 

fettling itfelf upon the plain below. 

There is not an appearance in all nature 

that fo much aftonifhed our anceftors, as 

thefe land-flips. In fad, to behold a large 

upland, with its houfes, its corn, and cattle, 

at once loofened from its place, and floating, 

as it were, upon the fubjacent water; to 

behold it quitting its ancient fituation, and 

travelling forward like a fhip, in quefl: of 

new adventures ; this is certainly one of the 

moft extraordinary appearances that can be 

imagined ; and to a people, ignorant of the 

powers of Nature, might well be confidered 

as a prodigy. Accordingly, we And all our 

old hiftorians mentioning it as an omen of 

approaching calamities. In this more en¬ 

lightened age, however, its caufe is very well 

known; and, inftead of exciting ominous 

apprehenfions in the populace, it only gives 

rife to fome very ridiculous law-fuits among 

them, about whofe the property fhall be; 

whether the land which has thus flipt, fhall 

belong to the original pofleffor, or to him 

upon whofe grounds it has, encroached and 

fettled. What has been the determination 

of the judges, is not fo well known; but the 

circumftances of the flips themfelves have 

been minutely enough, and exa&ly defcribed. 

In 
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In the lands of Slatberg*, in the kingdom 

of Iceland, there flood a declivity, gradually 

afceoding for near half a mile. In the year 

1713, and on the 10th of March, the inha¬ 

bitants perceived a crack on its fide, fome- 

what like a furrow made with a plough, 

which they imputed to the effedts of lighten¬ 

ing, as there had been thunder the night be¬ 

fore. However, on the evening of the fame 

day, they were furprized to hear an hideous 

confufed noife iffuing all round from the 

fide of the hill; and their curiofity being 

raifed, they reforted to the place. There, 

to their amazement, they found the earth, 

for near five acres, all in gentle motion, and 

Aiding down the hill upon the fubjacent 

plain. This motion continued the remain¬ 

ing part of the day, and the whole night; nor 

did the noife ceafe during the whole time t, 

proceeding, probably, from the attrition of 

the ground beneath. The day following, 

however, this flrange journey down the hill 

ceafed entirely ; and above an acre of the 

meadow below, was found covered with 

what before compofed a part of the declivity. 

However, thefe dips, when a whole moun¬ 

tain’s fide feems to defcend, happen but very 

rarely. There are fome of another kind, 

* Phil. Tranf. vol iv. p. 250. 

ever, 
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ever, much more common; and, as they are 

always fudden, much more dangereus. Thefe 

are fnow-flips, well known, and greatly 

dreaded by travellers. It often happens, that 

when fnow has long been accumulated on 

the tops and on the fides of mountains, it is 

borne down the precipice, either by means 

of tempefts, or its own melting. At firft, 

when loofened, the volume in motion is but 
* % 

fmall; but it gathers as it continues to roll; 

and, by the time it has reached the habitable 

parts of the mountain, it is generally grown 

of enormous bulk. Wherever it rolls, it 

levels all things in its way; or buries them 

in unavoidable deftrudtion. Inftead of roll- 

ing, it fometimes is found to flide along 

from the top; yet even thus it is gonerally 

' as fatal as before. Neverthelefs, we have 
had an inftance, a few years ago, of a final! 

family in Germany, that lived for above a 

fortnight beneath one of thefe fnow-flips. 

Although they were buried, during that 

whole time, in utter darknefs, and under a 

bed of fome hundred feet deep, -yet they 

were luckily taken out alive; the weight 

of the fnow being fupported by a beam that 

kept up the roof; and nourishment being 

fupplied them by the milk of a goat, if I 

remember right, that was buried under the 

fame ruin. 
VOL. 1. M But 
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But it is not the parts, alone, that are thus 
found to fubfide, whole mountains have been 
known totally to difappear. Pliny * tells us, 
that in his own time, the lofty mountain of 
Cybotus, together with the city of Eurites, 
were fwaliowed by an earthquake. The 
fame fate, he fays, attended Phlegium, one 
of the higheft mountains in /Ethiopia ; which, 
after one night’s concuffion, was never feen 
more. In more modem times, a very noted 
mountain in the Molucca iflands, known by 
the name of the Peak, and remarkable for 
being feen at a very great diftance from fea, 
was fwaliowed by an earthquake; and no¬ 
thing but a lake was left in the place where 
it flood. Thus, while florins and tempefts 
are levelled againft mountains above, earth¬ 
quakes and waters are undermining them 
below. All our hiftories talk of their de- 
ftruduon; and very few new ones (if we ex¬ 
cept Mount Cenere, and one or two fuch 
heaps of cinders) are produced. If moun¬ 
tains, therefore, were of fuch great utility 
as foine philofophers make them to mankind, 
it would be a very melancholy coniideration 
that fuch benefits were diminifhing every 
day. But the truth is, the valleys are ferti¬ 
lized by that earth which is wafhed from 

* Plin. h 2. cap. 93. 
their 
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their fides; and the plains become richer, in 

proportion as the mountains decay. 

CHAP. XIII. 

Of Water. 

IN contemplating nature, we fhall often 

find the fame fubftances pofTeftcd of con¬ 

trary qualities,and producing opposite erre&s. 

Air, which liquifies one fubftance, dries up 

another. That fire which is feen to burn up 

the defart, is often found, in other places, to 

a.ftift the luxuriance of vegetation; and water, 

which, next to fire, is the mold fluid fubftance 

upon earth, neverthelefs, gives all other 

bodies their firmnefs and durability; fo that 

every element feems to be a powerful fer- 

vant, capable either of good or ill, and only 

awaiting external direction, to become the 

friend or the enemy of mankind. Thefe 

oppofite qualities, in this fubftance in par¬ 

ticular, have not failed to excite the admi¬ 

ration and enquiry of the curious. 

That water is the moft fluid penetrating 

body, next to fire, and the moft difficult to 

confine, is inconteftibly proved by a variety 

of experiments. A veffel through which 

water cannot pafs, may be faid to retain any 

M 3 thing. 
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thing. It may be obje&ed, indeed, that fyrups, 

oils, and honey, leak through fome veffels- 

that water cannot pafs through; but this is 

far from being the refult of the greater te*- 

nuity and finenefs of their parts; it is owing 

to the rofin wherewith the wood of fuch 

veffels abounds, wdiich oils and fyrups have 

a power of diffolving; fo that thefe fluids, 

inftead of finding their way, may more pro¬ 

perly be faid to eat their way through the 

veffels that contain them. However, water 

will at laft find its way even through thefe; 

for it is known to efcape through veffels of 

every fubftance, glafs only excepted. Other 

bodies may be found to make their way out 

more readily indeed; as air, when it finds a 

vent, will efcape at once; and quickfilver, 

becaufe of its weight, quickly penetrates 

through whatever chinky veffel confines it: 

but water, tho? it operates more flowly, yet 

always finds a more certain iffue. As, for 

inftance, it is well known that air will not 

pafs through leather; which water will very 

readily penetrate. Air alfo may be retained 

in a bladder; but water will quickly ooze 

through. And thofe who drive this to the 

greateft degree of precifion, pretend to fay, 

that it will pafs through pores ten times 

fmaller than air can do. Be this as it may, 

we are very certain that its parts are fo fmali 

that 
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that they have been aftually driven through 

the pores of gold. This has been proved by 

the famous Florentine experiment, in which 

a quantity of water was dmt up in an hollow 

ball of gold, and then prefled with an huge 

force by fcrews, during which the fluid was 

feen to ooze out through the pores of the 

metal, and to ftand, like a dew, upon its 

furface. 

As water is thus penetrating, and its parts 

thus minute, it may eafily be fuppofed that 

they enter into the compofition of all bodies, 

both vegetable, animal, and foflil. This 

every chemift’s experience convinces him of$ 

and the mixture is the more obvious, as it 

can always be feparated, by a gentle heat, 

from thofe fubflances with which it had been 

united. Fire, as wTas faid, will penetrate 

where water cannot pafs* but then it is not 

fo eafily to be feparated. But there is fcarce 

any fubftance from which its water cannot 

be divorced. The parings or filings of lead, 

tin, and antimony, by diftillation, yield wa¬ 

ter plentifully : the hardeft ftones, fea fait, 

nitre, vitriol, and fuljihur, are found to con- 

fifl chiefly of watery into which they refolve 

by force of fire. a All birds, beafts, and 

funes,” fays Newton, “ in lefts, trees, and ve¬ 

getables, with their parts, grow from water* 

and, by putrefaction, return to water again.” 

In 
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In fhort, almoft every fubftance that we fee, 

owes its texture and firmnefs to the parts of 

water that mix with its earth; and, deprived 

of this fluid, it falls away, into a mafs of 

fhapelefs duft and aflies. 

From hence we fee, as was above hinted, 

that this rnoft fluid body, when mixed with 

others, gives them confidence and form* 

Water, by being mixed with earth or afhes, 

and formed into a veflel, when baked before 

the fire, becomes a copel, remarkable for this, 

that it will bear the utmoft force of the hot- 

teft furnace that art can contrive. So the 

Chinefe earth, of which porcelane is made, 

is nothing more than an artificial compofi- 

tion of the earth and water, united by heat; 

and which a gr 

eafily feparate. Thus we fee a body, ex¬ 

tremely fluid of itfelf, in fome meafure af- 

fuming a new nature, by being united with 

others; we fee a body, whofe fluid and dif- 

folving qualities are fo obvious, giving con¬ 

fidence and hardnefs to all the fubflances of 
the earth. 

From confiderations of this kind, Thales, 

and many of the ancient philofophers, held 

that all things were made of water. In order 

to confirm this opinion, Helmont made an 

experiment, by diverting a quantity of earth 

of all its oils and faits, and then putting this 

eater degree of heat could 
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earth, fo prepared into an earthen pot, which 

nothing but rain water could enter, and 

planting a willow therein * this vegetable, fo 

planted, grew up to a confiderable heighth 

and bulk, merely from the accidental afper- 

fion of rain-water ; while the earth in which 

it was planted, received no fenfible diminu¬ 

tion. From this experiment, he concluded, 

that water was the only nourifhment of the 

vegetable tribe; and that vegetables, being 

the nourifhment of animals, all organifed 

fubftances, therefore, owed their fupport 

and being only water. But this has been 

faid by Woodward to be all a miftake: for 

he fhews, that water being impregnated wTith 

earthy particles, is only the conveyer of fuch 

fubdances into the pores of vegetables, rather 

than an encreafer of them, by its own bulk: 

he fhews, that water is ever found to afford 

fo much lefs nourifhment, in proportion as 

it is purified by diftillation. A plant in di¬ 

ddled water will not grow fo fail as in water 

not diddled: and if the fame be diddled three 

or four times over, the plant will fcarce grow 

at all, or receive any nourifhment from it. 

So that water, as fuch, does not feem the 

proper and only nourifhment of vegetables, 

but only the vehicle thereof, which contains 

. the nutritious particles, and carries them 

through all parts of the plant. Water in 
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its pure ftate, may fuffice to extend or fwell 

the parts of a plant, but affords vegetable 

matter in a moderate proportion. 

However this be, it is agreed on all fides, 

that water, fuch as we find it, is far from 

being a pure Ample fubftance. The moft 

genuine, we know, is mixed with exhalations 

and diffolutions of various kinds; and nq 

expedient that has been hitherto difcovered, 

is capable of purifying it entirely. If we 

filter and diftil it a thoufand times, accord¬ 

ing to Boerhaave, it will ftill depofe a fedi- 

ment: and by repeating the procefs, we may 

evaporate it entirely away, but can never 

totally remove its impurities. Some, how¬ 

ever, afiert, that water, properly diftilled, 

will have nofediment*; and that the little 

white fpeck which is found at the bottom 

of the ftill, is a fubftance that enters from 

without. Kircher ufed to fhew, in his Mu- 

fetim, a phial of water, that had been kept 

for fifty years, hermetically fealed *f**, during 

which time it depofed no fediment, but con¬ 

tinued as tranfparent as when firft it was put 

* Hill’s Hiftory of Fofllls. f Hermetically fealing 

a glafs-veffel, means no more than heating the mouth 
of the phial red hot; and thus when the glafs is be- 

, come pliant, fqueezing the mouth together with a 

pair of pincers, and then twilling it fix or feven times 

round, which effe£tual|y ciofes it up. 

in, 
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in. How far, therefore, it may be brought 

to a ftate of purity by diftillation, is un¬ 

known; but we very well know, that all 

fuch water as we every where fee, is a bed 

in which plants, minerals, and animals, are 

all found confufedly floating together. 

Rain-water, which is a fluid of Nature’s 

own diftilling, and which has been raifed fo 

high by evaporation, is, neverthelefs, a very 

mixed and impure fubflance. Exhalations 

of all kinds, whether falts, fulphurs, or me* 

tals, make a part of its fubflance, and tend 

to increafe its weight. If we gather the wa¬ 

ter that falls, after a thunder-clap, in a fultry 

fummer’s day, and let it fettle, we fhall find 

a real fait flicking at the bottom. In winter, 

however, its impure mixtures are fewer; but 

flill may be feparated by diftillation. But 

as to that which is generally caught pouring 

from the tops of houfes, it is particularly 

foul, being impregnated with the fmoak of 

the chimnies, the vapour of the flates or tiles, 

and with other impurities that birds and 

animals may have depofited there. Befidcs, 

though it fhould be fuppofed free from all 

thefe, it is mixed with a quantity of air, 

which, after being kept for fome time, will 
be fecn to feparate. 

Spring- 
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Spring-water is next in point of purity. 

This, according to Dodor Halley, is collected 

from the air itfelf* which being fated with 

water, and coming to be condenfed by the 

evening’s cold, is driven againft the tops of 

the mountains, where being condenfed, and 

colleded, it trickles down by the tides, into 

the cavities of the earth* and running for a 

while under ground, bubbles up in fountains 

upon the plain. This having made but a 

fhort circulation, has generally had no long 

time to ditfolve or imbibe any foreign fub- 

ftances by the way. 

River-water is generally more foul than 

the former. Wherever the ftream flows, it 

receives a tindure from its channel. Plants, 

minerals, and animals, all contribute their 

fliare to add to its impurities: fo that fuch 

as live at the mouths of great rivers, gene¬ 
rally are fubjed to all thofe diforders which 

contaminated and unwholfome waters are 

known to produce. Of all the river-water 

in the world, that of the Indus, and the 

Thames, are faid to be moil light and whole- 

fome. 

The impureft frefh water that we know, 

is that of ftagnating pools and lakes, which, 

in fummer, may be more properly confidered 

as a jelly of floating infeds, than a collediion 

of 
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of water. In this, millions of little reptiles, 

undifturbed by any current, which might 

crufh their frames to pieces, breed and en¬ 

gender. The whole teems with fhapelefs 

life ^ and only grows more fruitful by en- 

creafmg putrefaftion. 

Of the purity of all thefe waters, the light- 

nefs, and not the tranfparency, ought to be 

the teft. Water may be extremely clear and 

beautiful to the eye, and yet very much im¬ 

pregnated with mineral principles. In fadl, 

fea-water is the moft tranfparent of any, 

and yet is well known to contain a large 

mixture of fait and bitumen. On the con¬ 

trary, thofe waters which are lighted:, have 

the feweft diffolutions floating in them; and 

may, therefore, be the moft ufeful for all the 

purpofes of life. But, after all, though much 

has been faid upon this fubjedt, and although 

waters have been weighed with great affi- 

duity, to determine their degree of falubrity, 

yet neither this, nor their curdling with foap, 

nor any other philofophical ftandard whatfo- 

ever, will anfwer the purpofes of the true 

information. Experience alone ought to 

determine the ufeful, or noxious qualities, 

of every fpring; and experience allures us, 

that different kinds of water are adapted to 

different conftitutions. An inconteftible 

proof of this, are the many medicinal fprings 

through- 
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throughout the world, whofe peculiar bene¬ 

fits are known to the natives of their refpec- 

tive countries. Thefe are of various kinds, 

according to the different minerals with 

which they are impregnated; hot, faline, 

fulphureous, bituminous, and oily. But the 

account of . thefe will come moft properly 

under that of the feveral minerals by which 

they are produced. 

After all, therefore, Aye muff be contented 

with but an impure mixture for our daily 

beverage. And yet, perhaps, this very mix¬ 

ture may often be more ferviceable to our 

health than that of a purer kind. We know 

that it is fo with regard to vegetables: and 

why not, alfo, in general, to man? Be this 

as it will, if we are defirous of having water 

In its greateft purity, we are ordered, by the 

curious in this particular, to diftil it from 

fnow, gathered upon the tops of the higheft 

mountains, and to take none but the outer 

and fuperficial part thereof. This we muff 

be fatisfied to call pure water; but even this , 

is far fhort of the pure unmixed philofophical 

element; which, in reality, is no where to 

be found. 

As water is thus mixed with foreign mat¬ 

ter, and often the repoiitory of minute ani¬ 

mals, or vegetable feeds, vee need not be fur- 

prized that, when carried tofea, it is always 
found 
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found to putrefy. But we muft not fuppofe 

that it is the element itfelf, which thus grows 

putrid, and offenfive, but the fubftances 

with which it is impregnated. It is true, 

the utmoft precautions are taken to deftroy 

all vegetable and animal fubftances that may 

have previoufty been lodged in it, by boiling: 

but, notwithftanding this, there are fome 

that will ftill furvive the operation; and 

others, that find their way during the time 

of its ftowage. Seamen, therefore, aflure us, 

that their water is generally found to putrefy 

twice, at leaft, and fometimes three times, 

in a long voyage. In about a month after it 

has been at fea, when the bung is taken out 

of the.calk, it fends up a noifome and dan¬ 

gerous vapour, which would take fire upon 

the application of a candle *. The whale 

body of the water then is found replete with 

little worm-like infedts, that float, with great 

brifknefs, through all its parts. Thefe ge¬ 

nerally live for about a couple of days ; and 

then dying, by depofiting their fpoils, for a 

while encreafe the putrefa&ion. After a 

time, the heavier parts of thefe finking to the 

bottom, the lighter float, in a fcum, at the 

top; and this is what the mariners call, the 

water’s purging itfelf. There are ftill, how- 

* Phil. Tranf. vol. v. part ii. p. 71. 

ever, 



174 AN HISTORY OF 

ever, another race of infeds, which are bred, 

very probably, from the fpoils of the former ; 

and produce, after fome time, limilar appear¬ 

ances: thefe dying, the water is then thought 

to change no more. However, it very often 

happens, efpecially in hot climates, that no¬ 

thing can drive thefe naufeous infeds from 

the fhip’s ftore of water. They often encreafe 

to a very difagreeable and frightful fize, fo 

as to deter the mariner, though parching 

with third, from tailing that cup which they 

have contaminated. 

This water, as thus defcribed, therefore, 

is a very different fluid from that fimple ele¬ 

mentary fubftance upon which philofophical 

theories have been founded; and concerning 

the nature of which there have been fo many 

difputes. Elementary water is no way com¬ 

pounded ; but is without tafte, fmell, or co¬ 

lour ; and incapable of being difcerned by 

any of the fenfes, except the touch. This is 

the famous diffolvent of the chymifls, into 

which, as they have boafted, they can reduce 

all bodies j and which makes up all other 

fubftances, only by putting on a different 

difguife. In fome forms, it is fluid, trans¬ 

parent, and evafive of the touch; in others, 

hard, firm, and elaftic. In fome, it is fliffen- 

ed by coM; in others, diffolved by fire. Ac¬ 

cording to them, it only affumes externa! 

fhapes 
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fhapes from accidental caufes; but the moun¬ 

tain is as much a body of water as the cake 

of ice that melts on its brow; and even the 

philofopher himfelf, is compofed of the fame 

materials with the cloud or meteor which 

he contemplates. 

Speculation feldom refts when it begins. 

Others, difallowing the univerfality of this 

fubftance, will not allow that in a ftate of 

nature there is any fuch thing as water at 

all. What affumes the appearance, fay they, 

is nothing more than melted ice. Ice is the 

real element of Nature’s making; and when 

found in a ftate of fluidity, it is then in a ftate 

of violence. All fubftances are naturally 

hard; but fome more readily melt with heat 

than others. It requires a great heat to melt 

iron; a fmaller heat will melt copper: ftlver, 

gold, tin, and lead, melt with fmaller ftill: 

ice, which is a body like the reft, melts with 

a very moderate warmth; and quickftlver, 

melts with the fmalleft warmth of all. Wa¬ 

ter, therefore, is but ice kept in continual 

fufton; and ftill returning to its former ftate, 

when the heat is taken away. Between thefe 

oppofite opinions, the controverfy has been 

carried on with great ardour; and much has 

been written on both lides: and yet, when 

we come to examine the debate, it will pro¬ 

bably 
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bably terminate in this queftion, whether 

cold or heat firft began their operations upon 

water? This is a fa£t of very little importance, 

if known', and what is more, it is a fact we 

can never know. 

Indeed, if we examine into the operations 

of cold and heat upon water, we fhall find 

that they produce fomewhat fimilar effects. 

Water dilates in its bulk, by heat, to a very 

confiderable degree; and, what is more ex¬ 

traordinary, it is likewife dilated by cold, in 

the fame manner. 

If water be placed over a fire, it grows gra¬ 

dually larger in bulk, as it becomes hot, until 

it begins to boil; after which, no art can either 

encreafe its bulk, or its heat. By encreafing 

the fire, indeed, it may be more quickly eva¬ 

porated away; but its heat, and its bulk, ftill 

continue the fame. By the expanding of 

this fluid by heat, philofophers have found 

a way to determine the warmth, or the cold- 

nefs of other bodies: for if put into a glafs 

tube, by its fwelling and rifing therein, it 

fhews the quantity of heat in the body to 

which it is applied; by its contracting, and 

finking, it fhews the abfence of the fame. 

Inftead of ufing water in this inftrument, 

which is called a thermometer, they now 

make ufe of fpirit of wine, which is not apt 

to freeze, and which is endued even with a 
greater 
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greater expanfion, by heat, than water. The 

inftrument confifts of nothing more than a 

hollow ball of glafs, with a long tube growl¬ 

ing out of it. This being partly filled with 

fpirits of wine, tin&ured red, fo as to be 

feen when it rifes, the ball is plunged into 

boiling water, which making the fpirit writh- 

in expand and rife in the tube, the water 

marks the greateft height to wThichit afcends; 

at this point the tube is to be broken off, 

and then hermetically fealed, by melting the 

, glafs with a blow-pipe : a fcale being placed 

by the fide, completes the thermometer. 

Now as the fluid expands or condenfes with 

heat or cold, it will rife and fall in the tube 

in proportion ; and the degree or quantity 

of afcent or defcent will be feen in the fcale. 

No fire, as wTas faid, can make water hot¬ 

ter, after it begins to boil. We can, there¬ 

fore, at any time be fure of an equable cer¬ 

tain heat ^ wdiich is that of boiling water, 

W'hich is invariably the fame. The cer¬ 

tainty of fuch an heat is not lefs ufeful 

than the inftrument that meafures it. It 

affords a ftandard, fixed, degree of heat over 

the whole w’orld ; boiling water being as hot 

in Greenland, as upon the coafts of Guinea. 

One fire is more intenfe than another; of 

heat there are various degrees; but boiling 

wTater is an heat every where the fame, and 

eafily procurable. 

VOL. I. N As 
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As heat thus expands water, fo cold, when 

it is violent enough to freeze the fame, pro¬ 

duces exactly the fame effed:, and expands it 

likewife. Thus the water is aded upon in 

the fame manner by two oppofite qualities; 

being dilated by both. As a proof that it is 

dilated by cold, we have only to obferve the 

ice which floats on the furface of a pond, 

which it would not do were it not dilated, 

and grown more bulky, by freezing, than 

the water, which remains unfroze. Mr* 

Boyle, however, put the matter paft a doubt, 

by a variety of experiments*. Having 

poured a proper quantity of water into a 

ftrong earthen veflel, he expofed it, unco¬ 

vered, to the open air, in frofty nights; and 

obferved, that continually the ice reached 

higher than the water, before it was frozen. 

He filled alfo a tube with water, and flopped 

both ends with wax : the water, when froze, 

was found to pufn out the floppies from 

both ends; and a rod of ice appeared at 

each end of the tube, which (hewed how 

much it was fwollen by the cold within. 

From hence, therefore, we may be very- 

certain of the cold’s dilating of the water ; 

and experience alfo (hews that, the force of 

this expanfion has been found as great as any 

! - 

* Boyle, vol. i. p. 610, 
which 



T H E E A R T H. 179 

which heat has been found to produce. The 

touch-hole of a ftrong gun-barrel being 

flopped, and a plug of iron forcibly driven 

into the muzzle, after the barrel had been 

filled with water, it was placed in a mixture 

of ice and fait; the plug, though foldered to 

the barrel, at firft gave way, but being fixed 

in more firmly, within a quarter of an hour 

the gun-barrel burft with a loud noife, and 

blew up the cover of the box wherein it lay. 

Such is its force in an ordinary experiment. 

But it has been known to burft cannons, 

filled with water, and then left to freeze; 

for the cold congealing the water, and the 

ice fwelling, it became irrefiftible. The 

burfting of rocks, by froft, which is frequent 

enough in the Northern climates, and is 

fometimes feen in our own, is an equal 

proof of the expanfion of congealed water. 

For having, by fome means infinuated itfclf 

into the body of the rock, it has remained 

there till the cold was fu indent to affeft it 

by congelation. But when once frozen, no 

obftacle is able to confine it from dilating ; 

and, if it cannot otherwife find room, the 

rock muft burft a‘under. 

This alteration in the bulk of water, 

might have lervcd as a proof that it was ca¬ 

pable of being compreffed into a narrower 

fpace than it occupied before } but, till of 

N 2 late, 
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late, water was held to be incompfeflible. 
The general opinion was, that no art what- 
foever could fqueeze it into a narrower com- 
pafs; that no power on earth, for inftance, 
could crufh a pint of water into a veffel that 
held an hair’s breadth lefs than a pint. And 
this, faid they, appears from the famous 
Florentine experiment; where the water, 
rather than fuffer compreflufe, was feen to 
ooze out through the pores of the folid me¬ 
tal ; and, at length, making a eleft in the fide^ 
fpun out with great vehemence^ But later 
trials have proved that water is very com- 
preflible, and partakes of that elafticity which 
every other body poflefles in fome degree. 
Indeed, had not mankind been dazzled by 
the brilliancy of one inconclufive experiment, 
there were numerous reafons to convince 
them of its having the fame properties with 
other fubftances. Ice, which is water in ano¬ 
ther ftate, is very elaftic. A ftone flung 
flantingly along the furface of a pond, bounds 
from the water feveral times ; which thews 

<- A f 

it to be elaftic alfo. But the trials of Mr. 
Canton have put this paft all doubt; which 
being fomewhat fimilar to thofe of the great 
Boyle, who preffed it with Weights properly 
applied, carry fufficient conviction. 

What has been hitherto related, is chiefly 

applicable to the element of wrater alone ; 
but 
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but its fluidity is a property that it poflefles 

in common with feveral other fubftances, 

in other refpeds greatly differing from it. 

That quality which gives rife to the defini¬ 

tion of a fluid, namely, that its parts are in 

a continual inteftine motion, feems extreme¬ 

ly applicable to water. What the fliapes of 

thofe parts are, it would be vain to attempt 

to difcover. Every trial Qnly thews the fu¬ 

tility of the attempt 5 all we find is, that 

they are extremely minute ; and that they 

roll over each other with the greateft eafe. 

Some, indeed, from this property alone, have 

not hefitated to pronounce them globular ; 

and we have, in all our hydroftatical books, 

pidures of thefe little globes in a ftate of 

Aiding and rolling over each other. But all 

this is merely the work of imagination ; we 

know that fubftances of any kind, reduced 

very fmall, affume a fluid appearance, fome- 

what refembling fhat qf water. Mr. Boyle, 

after finely powdering and lifting a little dry 

powder Qf plaifter of Paris, put it in a veffel 

over the fire, where it foon began to boil 

like water, exhibiting all the motions and 

appearances of a boiling liquor. Although 

but a powder, the parts of which we know 

are very different from each other, and juft 

as accident has formed them, yet it heaved 

in great waves, like water. Upon agitation, 

an 
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an heavy body will fink to the bottom, and 

a light one emerge to the top. There is no 

reafon, therefore, to fuppofe the figure of 

the parts of wTater round, fince we fee their 

fluidity very well imitated by a compofition, 

the parts of which are of various forms and 

fizes. The fhape of the parts of water, 

therefore, we muft be content to continue 

ignorant of. All we know is, that earth, 

air, and fire, all conduce to feparate the 

parts from each other. 

Earthy fubftances divide the parts from 

each other, and keep them afunder. This 

divifion may be fo great, that the water will 

entirely lofe its fluidity thereby. Mud, 

potter's clay, and dried bricks, are but fo 

many different combinations of earth and 

water ; each fubftance in which the parts of 

water are moft feparated from each other, 

appearing to be the moft dry. In fome fub¬ 

ftances, indeed, where the parts of water are 

greatly divided, as in porceiane, for inftance, 

it is no eafy matter to recover and bring 

them together again; but they continue in 

a manner fixed and united to the manufac¬ 

tured clay. This circumftance it was, 

which led Dodtor Cheney into a very pecu¬ 

liar ftrain of thinking. He fufpedfed that 

the quantity of water, on the furface of the 

earth, was daily decreafing. For, fays he, 

fome 
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fome parts of it are continually joined to 

vegetable, animal, and mineral fubflances, 

which no art can again recover. United 

with thefe, the water lofes its fluidity ; for 

if, continues he, we feparate a few particles 

of any fluid, and faften them to a folid body, 

or keep them afunder, one from another, 

they will be fluid no longer. To produce 

fluidity, a conflderable number of fuch par¬ 

ticles are required * but here they are clofe, 

and deftitute of their natural properties. 

Thus, according to him, the world is grow¬ 

ing every day harder and harder, and the 

earth firmer and firmer; and there may 

come a time when every objedt around us 

may be ftiffened inuniverfal frigidity! How¬ 

ever, we have caufes enough of anxiety in 

this world already, not to add this prepofle- 

rous concern to the number. 

That air alfo contributes to divide the 

parts of water, we can have no manner of 

doubt of; fome have even difputed whether 

water be not capable of being turned into 

air. However, though this mu A not be al¬ 

lowed, it mufl be granted, that it may be 

turned into a fubflance which greatly re- 

femblesair (as we have feen in the experi¬ 

ment of the oeolpile) with all its properties j 

except that, by cold, this new made air may 

be condenfed again into water. 

But 
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But of all the fubftances which tend to di- 

vide the parts of water, fire is the molt 

powerful. Water, when heated into fleam, 

acquires fuch force, and the parts of it tend 

to fly off from each other with fuch violence, 

that no earthly fubflance we know of, is 

ftrong enough to confine them. A Angle 

drop of water, converted into fleam, has 

been found capable of raiflng a weight of 

twenty tons ; and would have taifed twenty 

thoufand, were the veffel confining it fuffi- 

ciently firong, and the fire below encreafed 

in proportion. 

From this eafy yielding of its parts to ex¬ 

ternal preiTure, arifes the art of determining 

the bulk of bodies by plunging them in wa¬ 

ter ; with all the other ufeful difcoveries in 
* 

that part of natural philofophy, called hy- 

droftatics. The lawTs of this fcience, which 

Archimedes firfl began, and Pafcal, with 

fome other of the moderns, brought to per¬ 

fection, rather belongs to experimental than 

to natural hiftory. 'However, I will take 

leave to mention fome of the moil flriking 

paradoxes in this branch of fcience, which 

are as well confirmed by experiment, as ren¬ 

dered univerfal by theory. It would, indeed, 

be unpardonable, while difcourfing on the 

properties of water, to omit giving fome ac¬ 

count of the manner in which it fuflains fuch 

immenfe bulks as we fee floating upon its 
**'*' *" • * ( • f V V •' 1 1 . X rf* y t A 

foft 



THE EARTH. 185 

foft and yielding furface : how forae bodies, 

that are known to fink at one time, fwim 

witheafe, if their furface be enlarged: how 

the heavieft body, even gold itfelf, may be 

made to fwim upon water ; and how the 

lighteft, fuch as cork, {hall remain funk at 

the bottom : how the pouring in of a Angle 

quart of water, will burft an hogfhead hoop¬ 

ed with iron : and how it afcends, in pipes, 

from the valley, to travel over the moun¬ 

tain : thefe are circumftances that are at firft 

furprizing ; but, upon a flight confideration, 

lofe their wonder. 

* In order to conceive the manner in 

which all thefe wonders are effeded, we 

muft begin by obferving that water is pof- 

feffed of an invariable property, which has 

not hitherto been mentioned ; that of always 

keeping its furface level and even. Winds, 

indeed, may raife it into waves ; or art fpurt 

it up in fountains ; but ever, when left to 

itfelf, it finks into a fmooth even furface, of 

which no one part is higher than another. 

If I fhould pour water, for inftance, into the 

arm of a pipe of the fhape of the letter U, 

the fluid would rife in the other arm juft to 

the fame height; becaufe, otherwife, it 

would not find its level, which it invariably 
- • V - 

* In the above fketch, the manner of demonftrating 

ufed by Monfieur D’Alambert is made ufe of, as the mod 

obvious, and the moll fatisfa&ory. Vide F.fTai fur, &c. 

maintains. 
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maintains. A pipe bending from one hill 

down into the valley, and rifing by another, 

may be confideredas a tube of this kind, in 

which the water, finking in one arm, rifes 

to maintain its level in the other. And 

upon this principle all water-pipes depend ; 

which can never raife the water higher than 

the fountain from which they proceed. 

Again, let us fuppofe for a moment, that 

the arms of the pipe already mentioned, may 

be made long or fhort at pleafure ; and let us 

ftill further fuppofe, that there is fome ob-? 

ftacle at the bottom of it, which prevents 

the water poured into one arm, from rifing 

in the other. Now it is evident, that this 

obftacle at the bottom will fuftain a preifure 

from the water in one arm, equal to what 

would make it rife in the other; and this 

preifure will be great, in proportion as the 

arm filled with water is tall. We may, 

therefore, generally conclude, that the bot¬ 

tom of every velfel is prefied by a force, in 

proportion to the height of the water in that 

veflfel. For inftance, if the velfel filled with 

water be forty feet high, the bottom of that 

veffel will fuftain fuch a preifure as w^ould 

raife the fame water forty feet high, which 

is very great. From hence we fee how ex¬ 

tremely apt to burft our pipes that convey 

water to the city are j for defcending from 

an 
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an hill of more than forty feet high, they 

are preffed by the water contained in them, 

with a force equal to what would raife it 

more than forty feet high ; and that this is 

fometimes able to burft a wooden pipe, we 

can have no room to doubt of. 

Still recurring to our pipe, let us fuppofe 

one of its arms ten times as thick as the 

other; this will produce no effedt whatfo- 

ever upon the obftacle below, which we 

fuppofed hindering its rife in the other arm ; 

becaufe, how thick foever the pipe may be, 

its contents would only rife to its own level; 

and it will, therefore, prefs the obftacle with 
« * 

a force equal thereto. We may, therefore, 

univerfally conclude, that the bottom of any 

veflel is preffed by its water, not as it is 

broad or narrow, but in proportion as it is 

high. Thus the water contained in a veflel 

not thicker than my finger, preffes its bot¬ 

tom as forcibly as the w^ater contained in an 

hogfhead of an equal height; and, if we 

made holes in the bottoms of both, the wa¬ 

ter would burft out as forceful from the one 

as the other. Hence we may, with great 

eafe, burft an hogfhead with a Angle quart 

of water ; and it has been often done. We 

have only*, for this, to place an hogfhead on 

one end, filled with water : we then bore an 

* Nollet’s Lectures. 

hole 
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hole in its top, into which we plant a narrow 
tin pipe, of about thirty feet high : by pour¬ 
ing a quart of water into this, at the top, as 
it continues to rife higher in the pipe, it will 
prefs more forcibly on the bottom and tides 
of the hogfhead below, and at laft burft it. 

Still returning to our Ample inftrument of 
demonftration. If we fuppofe the obftacle 
at the bottom of the pipe to be moveable, fo 
as that the force of the water can pufh it up 
into the other arm * fuch a body is quickfil- 
ver, for inftance. Now, it is evident, that 
the weight of water weighing down upon 
this quickfilver in one arm, will at laft prefs 

•it up in the other arm; and will continue to 
prefs it upwards, until the fluid in both arms 
be upon a par. So that here we actually 
fee quickfilver, the heavieft fubftance in the 
world, except gold, floating upon water, 
which is but a very light fubftance. 

When we fee water thus capable of fuf- 
taining quickfilver, we need not be furprized 
that it is capable of floating much lighter 
fubftances, fhips, animals, or timber. When 
any thing floats upon water, we always fee 
that a part of it finks in the fame. A cork, 
a fhip, a buoy, each buries itfelf a bed on 

the furface of the water; this bed may be 
confidered as fo much water difplaced j the 

water will, therefore, lofe fo much of its 
own 
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own weight as is equal to the weight of that 
bed of water which it difplaees. If the 

body be heavier than a fimilar bulk of wa¬ 

ter, it will fink * if lighter, it will fwim. 
Univerfally, therefore, every body that is 
plunged in water, lofes as much of its weight 
as is equal to the wTeight of a body of water 
of its own bulk. Some light bodies, there¬ 
fore, fuch as cork, lofe all their weight, and 
therefore fwim, becaufe their bulk of water 

is heavier than they ; other more ponderous 
bodies fink, becaufe they are heavier than 
their bulk of w7ater. 

Upon this fimple theorem entirely depends - 
the art of weighing metals hydroftatically. I 
have a guinea, for inftance, and defire to 
know whether it be pure gold: I have 
weighed it in the ufual way with another 
guinea, and find it exadtly of the fame 
wTeight, but ft ill I have fome fufpicion, from 
its greater bulk, that it is not pure. In order 
to determine this, I have nothing more to 
do than to w^eigh it in water with that fame 
guinea that I know to be good, and of the 
fame weight; and this will inftantly fhew 
the difference ; for the true'ponderous metal 
will fink, and the falfe bulky one will be 
fuftained in proportion to the greatnefs of 
its furface. Thofe wThofe bufinefs it is to 

examine the purity of metals, have a balance 
made 
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made for this purpofe, by which they can 
precifely determine which is moft ponderous, 
or, as it is exprefled, which has the greateft 
fpecific gravity. Seventy-one pound and an 

half of quickfilver is found to be equal in 
bulk to an hundred pound weight of gold. 
In the fame proportion, fixty of lead, fifty- 
four of filver, forty-feven of copper, forty- 
five of brafs, forty-two of iron, and thirty- 
nine of tin, are each equal to an hundred 

pound of the fame moft ponderous of all 
metals. 

This method of precifely determining the 
purity of gold, by weighing in wTater, was firft 

difcoveredby Archimedes, to whom mankind 
have been indebted for many of the moft 
ufeful difcoveries. Hiero, king of Sicily, 
having fent a certain quantity of gold to be 
made into a crown, the workman, it feems, 
kept a part for his own ufe, and fupplied the 
deficiency with a bafer metal. His fraud 
was fufpe&ed by the king, but could not be 
proved *, till applying to Archimedes, he 

weighed the crown in wTater , and, by this 
method, dire&ly informed the king of the 
quantity of gold which was taken away. 

It has been faid, that all fluids endeavour 
to preferve their level; and, likewife, that a 
body prefling on thefurface, tended to deftroy 
that level. From hence, therefore, it will 

eaiily 
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eafily be inferred, that the deeper any body 

links, the greater will be the refiftance of 
the depreflfed fluid beneath. It will be afked, 
therefore, as the refiftance encreafes in pro¬ 

portion as the body defcends, how comes the 
body, after it is got a certain way, to fink at 
all ? The anfwer is obvious. From the fluid 
above it prefting it down with almoft as great 
a force as the fluid beneath prefles it up. 

Take away, by any art, the preflureof the 

fluid from above, and let only the refiftance 

of the fluid from below be fuffered to ad, 
and after the body is got down very deep, 
the refiftance will be infuperable. To give an 
inftance : a fmall hole opens in the bottom 
of a flfip at fea, forty feet we will fuppofe 
below the furface of the water ; through this 

the water burfts up with great violence ; I 
attempt to flop it with my hand, but it pufhes 
the hand violently away. Here the hand is, 
in fad, a body attempting to fink upon wa¬ 
ter, at a depth of forty feet, with the preflure 
from above taken away. The water, there¬ 
fore, will overcome my ftrength ^ and will 
continue to burft in till it has got to its level: 
if I fhould then dive into the hold, and clap 
my hand upon the opening, as before, I 
fhould perceive no force ading againft my 
hand at all, for the water above prefles the 
hand as much down againft the hole, as the 

water 
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water without preffes it upward. For this 
reafon, alfo, when we dive to the bottom of 
the water, we fuftain a very great preffure 
from above, it is true, but it is eountera&ed 
by the preffure from below; and the whole 
adling uniformly on the furface of the body, 

Wraps us clofe round without injury. 
As I have deviated thus far, I will juft 

mention one or two properties more, which 
water, and all fuch like fluids, is found to 

poffefs. And firft, their afcending in veffels 
which are emptied of air, as in our common 
pumps for inftance. The air, however, be¬ 
ing the agent in this cafe, we muft previouf- 
ly examine the properties of that, before we 
undertake the explanation. The other pro¬ 
perty to be mentioned is, that of their 
afcending in fmall capillary tubes. This is 
one of the moft extraordinary and infcruta- 
ble appearances in nature. Glafs tubes may 
be drawn, by means of a lamp, as fine as an 

hair ; ftill preferving their hollow within. If 
one of thefe be planted in a veffel of water, 
or fpirit of wine, the liquor will immediately 
be feen to afcend^ and it will rife higher, in 
proportion as the tube is fmaller; a foot, 
two feet, and more. How does this come to 
pafs ? Is the air the caufe ? No : the liquor 
riles, although the air be taken away. Is ' 

attra&ion the caufe ? No : for quickfilver 

does 
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does not'afcend, which it othcrwife would. 

Many have been the theories of experimen¬ 
tal philofophers to explain this property. 
Such as are fond of travelling in the regions 
of conjedture, may confult Hawkfbee, Mor¬ 
gan, Jurin, or Watfon, who have examined 
the fubjedt with great minutenefs. Hitherto, 
however, nothing but doubts inftead of 
knowlege have been the refult of their en¬ 
quiries. It will not, therefore, become us to 
enter into the minutenefs of the enquiry, 

when we have fo many greater wonders to 
call our attention awTay. 

CHAP. XIV. 

Of the Origin of Rivers. 

T HE fun arifeth, and the fun goeth 
down, and pants for the place from whence 
he arofe. All things are filled with labour, 
and man cannot utter it. All rivers run into 
the fea, yet the fea is not full. Unto the 
place whence the rivers come, thither they 
return again. The eye is not fatisfled with 
feeing, nor the ear with hearing*. Thus 

• fpeaks the wifeft of the Jews. And, atfo 

* Ecclefiaftes, chap. i. v. 5, 7, 8. 

Vol. I. O early 
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early a period was the curiofity of man em¬ 

ployed in obferving thefe great circulations 
of nature. Every eye attempted to explain 

thofe appearances ; and every philofopher 
who has long thought upon the fubjedt, 
feems to give a peculiar folution. The en¬ 
quiry whence rivers are produced j whence 
they derive thofe unceafing ftores of water, 
which continually enrich the world with 

fertility and verdure; has been varioufly 
confidered; and divided the, opinions of 
mankind, more than' any other topic in na¬ 
tural hiftory. ~ r ; * 

In this conteft, the various champions may 

be claffed under two leaders, Mr. De La 
Hire, who contends that rivers muft be fup- 

plied from the fea, {trained through the 
pores of the earth ; and Dodtor Halley, who 
has endeavoured to demonftrate, that the 
clouds alone, are fufficient for the fupply. 
Both lides have brought in mathematics to 
their aid; and have {hewn, that long and 
laborious calculations can at any time be 
made, to obfcure both fides of a queftion. !. 

De La Hire * begins his proofs, that rain¬ 
water, evaporated from the fea, is infufficient 
for the . production of rivers ; by (hewing, 
that rain never penetrates the furface of the 
earth above fix teen inches. From thence he 

4 - . '*■ , * 

# Hift. de I’Acad. 1713, p. 56. : 
infers, 
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infers, that it is impoffible for it, in many 

cafes, to fink fo as to be found at fuch con- 

derable depths below. Rain-water, he 

grants, is often feen to mix with rivers, and 

to fwell their currents j but a much greater 

part of it evaporates away. In fadt, conti¬ 

nues he, if we fuppofe the earth every , * 
where covered with water, evaporation alone 

would be fufficient to carry off two feet nine 

inches of it in a year : and yet, wre very 

well know, that fearce nineteen inches of 

jain-water falls in that time ; fo that evapo¬ 

ration would carry off a much greater quan¬ 

tity than is ever known to defcend. The 

fmall quantity of rain-water that falls is 

therefore but .barely fufficient for the pur- 

pofes of vegetation. Two leaves of a fig- 

tree have been found, by experiment, to im¬ 

bibe from the earth, in five hours and an 

half, two ounces of water. This implies 

the great quantity of fluid that muft be ex- 

haufted in the maintenance of one finele 
r CO 

plant. Add to this, that the wraters of the 

river Rungis will, by calculation, rife to fifty 

inches ; and the whole country from whence 

they' are fupplied, never receives fifty inches, 

in the year, by rain. Bcfides this, there are 

many fait fprings, which are known to pro¬ 

ceed immediately from the fea, and are fub- 

jedl to its flux and reflux. In fhort, where- 

O 2 ever 
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ever we dig beneath the furface of the earth? 

except in a very few inftances, water is to 

be found and it is by this fubterraneous wa¬ 

ter, that fprings and rivers, nay, a great part 

of vegetation itfelf, is fupported. It is this 

fubterraneous water, which is raifed into 

fleam, by the internal heat of the earth, that 

feeds plants. It is this fubterraneous water 

that diftils through its interfaces ; and there 

cooling,'forms fountains. It is this that, by 

the addition of fains, is encreafed into ri¬ 

vers ; and poufs plenty over the whole earth. 

On the other fide of the queftion*, it is 

aflerted, that the vapours which are exhaled 

from the fea, and driven by the winds upon 

land, are more than fufficient to fupply not 

only plants with moifture, but alfo to fuf- 

nifh a fufficiency of water to the greateft 

rivers. For this purpofe, an eftimate has 

been made of the quantity of water emptied 

at the mouths of the greateft rivers; and of 

the quantity alfo raifed from the fea by eva¬ 

poration ; and it has been found, that the 

latter by far exceeds the former. This cal¬ 

culation was made by Mr. Mariotte. By 

him it was found, upon receiving fuch rain 

as fell in a year, in a proper veflel, fitted 

for that purpofe, that, one year with ano¬ 

ther, there might fall about twenty inches of 

* Phil. Tranf. vol. ii. p. 128. 
water 
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water upon the furface of the earth, 

throughout Europe. It was alfo computed, 

that the river Seine, from its fource to the 

city of Paris, might cover an extent of 

ground, that would fupply it annually with 

above feven billions of cubic feet of this wa¬ 

ter, formed by evaporation. But, upon com¬ 

puting the quantity which paffed through 

the arches of one of its bridges in a year, it 

was found to amount only to two hundred 

and eighty millions of cubic feet, which is 

not above the fixth part of the former num¬ 

ber. Hence, therefore, it appears, that this 

river may receive a fupply brought to it by 

the evaporated waters of the fea, fix times 

greater than what it gives back to the fea by 

its current} and, therefore, evaporation is 

more than fufficient for maintaining the 

greateft rivers ; and fupplying the purpofes 

alfo pf vegetation. 

In this manner the fea fupplies fufficient 

humidity to the air for furnifhing the earth 

with allneceffiary moifture. One part of its 

vapours fall upon its own bofom, before they 

arrive upon land. Another part is arrefted 

by the fides of mountains, and is compelled, 

by the riling ftream of air, to mount upward 

towards the fummits. Here it is prefently 

precipitated, dripping doT^n by the crannies 

ef the ftoue. Iq fome places, entering into 
the 
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the caverns of the mountain, it gathers in 

thofe receptacles, which being once filled, all 

the reft overflows; and breaking out by the 

fides of the hills, forms tingle fprings. Many 

of thefe run down by the vallies, or guts be¬ 

tween the ridges of the mountain, and com¬ 

ing to unite, form little rivulets or brooks ; 

many of thefe meeting in one common val¬ 

ley, and gaining the plain ground, being 

grown lefs rapid, become a river : and many 

of thefe uniting, make fuch vaft bodies of 

water as the Rhine, the Rhone, and the Da¬ 

nube. 

There is ftill a third part, which falls up¬ 

on the lower grounds, and furnifhes plants 

with their wonted fupply. But the circu¬ 

lation does not reft even here ; for it is again 

exhaled into vapour by the ahtion of the 

fun , and again returned to that great mafs 

of waters whence it firft arofe. This, adds 

Dodor Halley, feems the mod reafonable 

hypothecs ; and much more likely to be true, 

than that of thofe who derive all fprings 

from the filtering of the fea waters through 

certain imaginary tubes or paffages within 

the earth ; fince it is well known, that the 

greateft rivers have their mod copious foun¬ 

tains the moft remote from the fea *. 

This feems the moft adopted opinion; 

and yet, after all, it is ftill prefted with great 
* Phil, Tranf. vol. ii. p. 128, 

diffi- 
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difficulties j and there is llill room to look 

out for a better theory. The perpetuity of 

many fprings, which always yield the fame 

quantity when the lead rain or vapour is 

afforded, as well as when the greateft, is a 

ftrong objection. Derham * mentions a 

fpring at Upminfter, which he could never 

perceive by his eye to be diminifhed, in the 

greateft droughts, even when all the ponds 

in the country, as well as an adjoining brook, 

have been dry for feveral months together. 

In the rainy feafons alfo, it was never over¬ 

flowed ; except fometimes, perhaps, for an 

hour or fo, upon the immiffion of the exter¬ 

nal rains. He, therefore, juftly enough con¬ 

cludes, that had this fpring its origin from 

rain or vapour, there would be found an en- 

creafe or decreafe of its water, correspond¬ 

ing to the caufes of its production. 

Thus the reader, after having been toffed 

from one hypothelis to another, muft at laft 

be contented to fettle in confcious ignorance. 

All that has been written upon this fubjedt, 

affords him rather fomething to fay, than 

fomething to think ; fomething rather for 

others than for himfelf. Varenius, indeed, 

although he is at a lofs for the origin of ri¬ 

vers, is by no means fo as to their formation. 

He is pretty politive that all rivers are arti- 

* Deiham Phyfico Theol. 
ficial. 
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ficiaL He boldly aflerts, that their chan¬ 

nels have been originally formed by the in- 

duftry of man. His reafons are, that when 

a new for ins: breaks forth, the water does 

not make itfelf a new channel, but fpreads 

over the adjacent land. Thus, fays he, men 

are obliged to diredt its courfe; or, other- 

wife, Nature would never have found one. 

He enumerates many rivers, that are cer¬ 

tainly known, from hiftory, to have been 

dug by men. He alledges, that no falt^water 

rivers are found, becaufe men did not want 

fait -water ; and as for fait, that was procur¬ 

able at a lefs expence than digging a river 

for it. However, it cofts a fpeculative man 

but a fmall expence of thinking to form fuch 

an hypothefis. It may, perhaps, engrofs 

the readers patience to detain him longer 
upon it. 

Neverthelefs, though philofophy be thus 

ignorant, as to the production of rivers, yet 

the laws of their motion, and the nature of 

their currents, have been very well explain-r 

ed. The Italians have particularly diftin- 

guifhed themfelves in this refpedt; and it is 

chiefly to them that we are indebted for the 

improvement*. 

All rivers have theirTource either in moun¬ 

tains, or elevated lakes * and it is in their 

* S. Guglielmini della Natura de Fiumi. Paflim. 

defcent 
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defcent from thefe, that they acquire that 

velocity which maintains their future current. 

At firlt their courfe is generally rapid and 

headlong; but it is retarded in its journey, 

both by the continual fridtion againft its 

banks, by the many obftacles it meets to di¬ 

vert its ftream, and by the plains generally 

becoming more level as it approaches towards 

the fea. 
< 

If this acquired velocity be quite fpent, 

and the plain through which the river paffes 

is entirely level, it will, notwithftanding, 

ftill continue to run from the perpendicular 

preffure of the water, which is always in 

exadl proportion to the depth. This per¬ 

pendicular preffure is nothing more than the 

weight of the upper waters preffmg the lower 

out of their places, and, confequently, driv¬ 

ing them forward, as they cannot recede 

againft the ftream. As this prefture is great- 

eft in the deepeft parts of the river, fo we 

generally find the middle of the ftream moft 

rapid; both becaufe it has the greateft mo¬ 

tion thus communicated by the preffure, and 

the feweft obftrudtions from the banks on 

either fide. 

Rivers thus fet into motion are almoft al¬ 

ways found to make their own beds. Where 

they find the bed elevated, they wear its 

fubftance away, and depoiit the fediment in 

the 
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the next hollow, fo as in time to make the 

bottom of their channels even. On the other 

hand, the water is continually gnawing and 

eating away the banks on each fideand this 

with more force as the current happens to 

firike more direftly againft them. By this 

means, it always has a tendency to render 

them more ftrait and parallel to its own 

courfe. Thus it continues to re&ify its 

banks, and enlarge its bed; and, confequent- 

ly, to diminifh the force of its ftream, till 

there becomes an equilibrium between the 

force of the water, and the refiftance of its 

banks, upon which both will remain without 

any further mutation. And it is happy for 

man that bounds are thus put to the erofion 

of the earth by watsr, and that we find all 

rivers only dig and widen themfelves but to 

a certain degree *. 
In thofe plains *f* and large vallies where 

great rivers flow, the bed of the river is 

ufually lower than any part of the valley. 

But it often happens, that the furface of the 

water is higher than many of the grounds 

that are adjacent to the banks of the ftream. 

If, after inundations, we take a view of fome 

rivers, we fhall find their banks appear above 

water, at a time that all the adjacent valley 

* Guglielmini della Natura ae Fiumi. Paffim, 

De Fleuves. Paffim, vol ii. 

t Buffon. 

is 
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is overflown. This proceeds from the fre¬ 

quent depofition of mud, and fuch like fub- 

ftances, upon the banks, by the rivers fre¬ 

quently overflowing; and thus, by degrees, 

they become elevated above the plain; and 

the water is often feen higher alfo. 

Rivers, as every body has feen, are always 

broadeft at the mouth; and grow narrower 

towards their fource. But what is lefs 

known, and probably more deferving curio- 

fity, is, that they run in a more dired chan¬ 

nel as they immediately leave their fources; 

and that their finuofities and turnings be¬ 

come more numerous as they proceed. It 

is a certain flgn among the favages of North 

America, that they are near the fea when 

they find the rivers winding, and every now 

and then changing their diredion. And this 

is even now become an indication to the 

Europeans themfelves, in their journies 

through thofe tracklefs forefts. As thofe 

finuofities, therefore, encreafe as the river 

approaches the fea, it is not to be wondered 

at, that they fometimes divide, and thus dif- 

embogue by different channels. The Danube 

difembogues into the Euxine by feven 

mouths; the Nile, by the fame number; and 

the Wolga, by feventy. 
The 
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The currents * of rivers are to be eftimat- 

ed very differently from the manner in which 

thofe writers who have given us mathema¬ 

tical theories on this fubjed, reprefent them. 

They found their calculations upon the fur- 

face, being a perfed plain, from one bank to 

the other: but this is not the adual ftate of 

Nature; for rivers, in general, rife in the 

middle; and this convexity is greateft in pro¬ 

portion as the rapidity of the ftream is grea¬ 

ter. Any perfon, to be convinced of this, 

need only lay his eye as nearly as he can on 

a level with the ftream, and looking acrofs 

to the oppofite bank, he will perceive the 

river in the midft to be elevated confiderably 

above what it is at the edges. This rifing, 

in fome rivers, is often found to be three 

feet high; and is ever encreafed, in propor¬ 

tion to the rapidity of the ftream. In this 

cafe, the water in the midft of the current 

lofes a part of its weight, from the velocity 

of its motion; while that at the fides, for 

the contrary reafon, finks lower. It fome- 

times, however, happens, that this appear¬ 

ance is reverfed; for when tides are found 

to flow up with violence againft the natural 

current of the water, the greateft rapidity 

is then found at the fides of the river, ns the 

# BufFon. De Fleuves. Paffim, vol, ii. 

water 
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water there leaft refifts the influx from the 

fea. On thofe occafions, therefore, the river 

prefents a concave rather than a convex fur- 

face: and, as in the former cafe, the middle 

waters rofe in a ridge; in this cafe, they fink 

in a furrow. 

The ftream in all rivers is more rapid in 

proportion as its channel is diminiflied. For 

inftance, it will be much fwifter where it is 

ten yards broad, than where it is twenty; 

for the force behind ftill pufhing the water 

forward, when it comes to the narrow part, 

it muft make up by velocity what it wants 

in room. 

It often happens that the ftream of a river 

is oppofed by one of its jutting banks, by an 

ifland in the midft, the arches of a bridge, 

or fome fuch obftacle. This produces, not 

unfrequently, a back current; and the water 

having paft the arch with great velocity, 

pufties the water on each fide of its direct 

current. This produces a fide current, tend¬ 

ing to the bank ; and not unfrequently a 

whirlpool; in which a large body of waters 

are circulated in a kind of cavity, finking 

down in the middle. The central point of 

the whirlpool is always loweft, becaufe it has 

the leaft motion: the other parts are fupport- 

ed,in fome meafure,by the violence of theirs; 

and, confequently, rife higher as their motion 

is 
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is greater; fo that towards the extremity of 

the whirlpool muft be higher than towards 

the center. 

If the ftream of a river be flopped at the 

furface, and yet be free below; as for inftance, 

if it be laid over by a bridge of boats, there 

will then be a double current; the water at 

the furface will flow back, while that at the 

bottom will proceed with encreafed velocity. 

It often happens that the current at the bot¬ 

tom is fwifter than at the top, when, upon 

violent land-floods, the weight of waters to¬ 

wards the fource, preffes the waters at the 

bottom, before it has had time to communi¬ 

cate its motion to the furface. However, in 

all other cafes, the furface of the ft ream is 

fwifter than the bottom, as it is not retarded 

by rubbing over the bed of the river. 

It might be fuppofed that bridges, dams, 

and other obftacles in the current of a river, 

would retard its total velocity. But the dif¬ 

ference they make is very inconfiderable. The 

water, by thefe ftoppages, gets an elevation 

above the object; which, when it has fur- 

mounted, it gives a velocity that recompenfes 

the former delay. Wands and turnings alfo 

retard the courfe of the ft ream but very in- 

confiderably; any caufe which diminifties the 

quantity of the water, moft fenfibly dimi- 

nifhes the force and the velocity of the ftream. 
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An encreafe * of water in the bed of the 

river, always encreafes its rapidity; except 

in cafes of inundation. The inftant the river 

has overflowed its banks, the velocity of its 

current is always turned that way, and the 

inundation is perceived to continue for fome 

days; which it would not otherwife do, if, 

as foon as the caufe was difcontinued, it ac¬ 

quired its former rapidity. 

A violent ftorm, that fets dire&ly up 

againil the courfe of the ftream, will always 

retard, and fometimes entirely flop its courfe. 

I have feen an inftance of this, when the bed 

of a large river was left entirely dry for fome 

hours, and fifh were caught among the ftones 

at the bottom. 

Inundations are generally greater towards 

the fource of rivers, than farther down; be- 

caufe the current is generally fwifter below 

than above; and that for the reafons already 

affigned. 

A little river *f* may be received into a 

large one, without augmenting either its 

width or depth. This, which at firft view 

feems a paradox, is yet very eafily accounted 

for. The little river, in this cafe, only goes 

towards encreafing the fwiftnefsof the larger, 

and putting its dormant waters into motion. 

* Buffon, vol. ii. p. 62. f Guglielmini, ibid. 
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In this manner, the Venetiari branch of the 

Po was pnihed on by the Ferarefe branch 

and that of Panaro, without any enlargement 

of its breadth or depth from thefe aceeflions. 

A river tending to enter another, either 

perpendicularly, or in an oppofite diredion, 

will be diverted, by degrees, from that direc¬ 

tion ; and be obliged to make itfelf a more 

favourable entrance downward, and more 

confpiring with the ftream of the former. 

The union of two rivers into one, makes 

it flow7 the fwifter; fince the fame quantity 

of water, inftead of rubbing againft four 

fhores, now only rubs againft two. And, 

befides, the current being deeper, becomes 

of confequence more fitted for motion. 

With refped to the places from wThence 

rivers proceed, it may be taken for a general 

rule, that the largeft * and higheft mountains 

fupply the greateft and moft extenfive rivers. 

It may alfo be remarked, in whatever direc¬ 

tion the ridge of the mountain runs, the river 

takes an oppofite courfe. If the mountain, 

for inftance, ftretches from north to fouth, 

the river runs from eaft to weft; and fo con- 

trariwife. Thefe are fome of the moft ge¬ 

nerally received opinions with regard to the 

courfe of rivers; however, they are liable to 

* Do&or Halley. 

many 
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many exceptions ; and nothing but an adhiul 

knowledge of each particular river can fur- 

nifh us with an exad theory of its current. 

The largeft rivers of Europe are, fir ft, the 

Wolga, which is about fix hundred and fifty 

leagues in length, extending from Refchow to 

Aftrachan. It is remarkable of this river, 

that it abounds with water during the fum- 

mer months of May and June ; but all the 

reft of the year is fo fhallow as fcarce to co¬ 

ver its bottom, or allow a paftage for loaded 

veflels that trade up its ftream. It was up 

this river that the Englifh attempted a trade 

into Perfia, in which they were fo unhappily 

difappointed, in the year 1741. The next 

in order is the Danube. The courfe of this 

is about four hundred and fifty leagues, from 

the mountains of Switzerland to the Black 

Sea. It is fo deep between Buda and Bel¬ 

grade, that the Turks and Chriftians have 

fleets of men of war upon it; which fre¬ 

quently engaged, during the laft war between 

the Ottomans and the Auftrians : however, 

it is unnavigable further down, by reafon of 

its catara&s, which prevent its commerce 

into the Black Sea. The D011, or Tanais, 

which is four hundred leagues from the 

fource of that branch of it called the Soina, 

to its mouth in the Euxine fea. In one part 

of its courfe, it approaches near the Wolga ; 

Vol. L P ami 
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and Peter the Great had a&ually begun a 

canal, by which he intended joining thofe 

two rivers $ which he did not live to finifh. 

The Nieper, or Borifthenes, which rifes in 

the middle of Mufcovy, and runs a courfe of 

three hundred and fifty leagues, to empty it- 

felf into the Black Sea. The Old Coffacks 

inhabit the banks and iflands of this river 5 

and frequently crofs the Black Sea, to plun¬ 

der the maritime places on the coafts of 

Turky. The Dwina j which takes its rife in 

a province of the fame name in Ruffia, then 

runs a courfe of three hundred leagues, and 

difembogues into the White Sea, a little 

below Archangel. 

The largeft rivers of Afia are, the Hoanho, 

in China, which is eight hundred and fifty 

leagues in length, computing from its fource 

atRajaRibron, to its mouth in the Gulph of 

Changi. The Jenifca of Tartary, about 

eight hundred leagues in length, from the 

Lake Selinga, to the Icy Sea. This river is, 

by feme, fuppofed to fupply moft of that 

grdat quantity of drift wood which is feen 

floating in the feas, near the Artie circle. 

The Oby, of five hundred leagues, running 

from the lake of Kila into the Northern fea. 

The Amour, in Eaftern Tartary, whofe 

courfe is about five hundred and feventy^ 

five leagues, from its fource to its entrance 

into 
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into the fea of Kamtfkatka. The Kiam, in 

China, five hundred and fifty leagues in 

length. The Ganges, one of the moft noted 

rivers in the world, and about as long as the 

former. It rifesin the mountains which fe- 

parate India from Tartary; and running 

through the dominions of the Great Mogul, 

difcharges itfelf by feveral mouths into the 

bay of Bengal. It is not only efteemed by 

the Indians for the depth, and purenefs of its 

ftream, but for a fuppofed fandlity which 

they believe to be in its waters. It is vifited 

annually by feveral hundred thoufand pil¬ 

grims, who pay their devotions to the river 

as to a god ; for favage fimplicity is always 

known tomiftakethe bleflings of the Deity, 

for the Deity himfelf. They carry their dy¬ 

ing friends from diftant countries, to expire 

on its banks ; and to be buried in its ftream. 

The water is lowed in April or May ; but 

the rains beginning to fall foon after, the fiat 

country is overflowed for feveral miles, till 

about the end of September; the waters 

then begin to retire, leaving a prolific fedi- 

ment behind, that enriches the foil, and, in 

a few days time, gives a luxuriance to vege¬ 

tation, beyond what can be conceived by an 

European. Next to this may be reckoned 

the ft ill more celebrated river Euphrates. 

This rifes from two fources, northward of 

P 2 the 
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the city Erzerum, in Turcomania; and 
unites about three days journey below the 
fame; from whence, after performing a 
courfe of five hundred leagues, it falls into 
the Gulph of Perfia, fifty miles below the 
city of Baffora in Arabia. The river Indus 
is extended from its fource to its difcharge 
into the Arabian fea, four hundred leagues. 

The largeft rivers of Africa are, the Sene¬ 
gal, which runs a courfe of not lefs than 
eleven hundred leagues, comprehending the 
Niger, which fome have fuppofed to fall into 
it. However, later accounts feem to affirm 
that the Niger is loft in the fands, about 
three hundred miles up from the wrefterri 
coafts of Africa. Be this as it may, the 
Senegal is well known to be navigable for 
more than three hundred leagues up the 
country ; and how much higher it may reach 
is not yet difcovered, as the dreadful fatality 
of the inland parts of Africa, not only deter 
curiofity, but even avarice, which is a much 
ftronger paffion. At the end of laft war, of 
fifty Englifh men that were fent to the 
faGory at Galam, a place taken from the 
French, and nine hundred miles up the ri¬ 
ver, only one returned to tell the fate of his 
companions, who were killed by the climate. 
The celebrated river Nile is faid to be nine 
hundred and feventy leagues, from its 

fource 
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fource among the mountains of the Moon, 

in Upper ^Ethiopia, to its opening ijato the 

Mediterranean fea. The fources of this ri¬ 

ver were confidered as infcrutable by the 

ancients ; and the caufes of its periodical in-r 

undation w^ere equally unknown. They 

have both been afcertained by the miffiona- 

ries who have travelled into the interior parts 

of JEthiopia. The Nile takes its rife in the 

kingdom of Gojam*, from a fmall aperture 

on the top of a mountain, which, though 

not above a foot and an half over, yet was 

unfathomable. This fountain, when arriv¬ 

ed at the foot of the mountain, expands into 

a river} and, being joined by others, forms 

a lake thirty leagues long, and as many 

broad ; from this, its channel, in fome mea- 

fure, winds back to the country where it 

firft began ; from thence, precipitating by 

frightful cataradls, it travels through a va¬ 

riety of defart regions, equally formidable, 

fuch as Amhara, Olaca, Damot, and Xaoa. 

Upon its arrival in the kingdom of Upper 

Egypt, it runs through a rocky channel, 

which fome late travellers have miftaken for 

its catara&s. In the beginning of its courfe, 
it receives many leffer rivers into it} and 

Pliny was miftaken, in faying that it received 

none. In the beginning alfo of its courfe, it 

* Kircher, Mund. Subr. vol. ii. p. 72. 
has 



214 an history of 

has many windings ^ but, for above three 

hundred leagues from the fea, it runs in a 

dired line. Its annual overflowings arife 

from a very obvious caufe, which is almoft 

univerfal with all the great rivers that take 

their fource near the Line. The rainy fea- 

fon, which is periodical in thofe climates, 

flood the rivers ; and as this always happens 

in our fummer, fo the Nile is at that time 

overflown. From thefe inundations, the 

inhabitants of Egypt derive happinefs and 

plenty ; and, when the river does not rife to 

its accuftomed heights, they prepare for an 

indifferent harveft. It begins to overflow 

about the feventeenth of June ; it generally 

continues to augment for forty days, and 

decreafes in about as many more. This 

time of encreafe and decreale, however, is 

much more inconfiderable now than it was 

among the ancients. Herodotus informs us, 

that it was an hundred days riling, and as 

many falling ; which thews that the inunda¬ 

tion was much greater at that time than at 

prefent. Mr. Button * has afcribed the pre- 

fent diminution, as well to the leflening of 

the mountains of the Moon, by their fub*- 

ftance having fo long been waflied down with 

the ftream, as to the riling of the earth in 

Egypt, that has for fo many ages received 

* BufFon, vol. ii. p. 82. 

this 



THE EARTH. 215 

this extraneous fupply. But we do not find, 

by the buildings that have remained lince 

the times of the ancients, that the earth is 

much raifed lince then. Befides the Nile 

in Africa, we may reckon the Zara, and the 

Coanza, from the greatnefs of whofe open¬ 

ings into the fea, and the rapidity of whofe 

ftreams, we form an eftimate of the great 

diftance from whence they come. Their 

courfes, however, are fpent in watering de- 

ferts and favage countries, whofe poverty 

or fiercenefs have kept ftrangers away. 

But of all parts of the world, America, as 

it exhibits the moft lofty mountains, fo alfo 

it fupplies the largeft rivers. The foremoll 

of thefe is the great river Amazons, which, 

from its fource in the lake of Lauricocha, to 

its difcharge into the Weftern Ocean, per¬ 

forms a courfe of more than twelve hundred 

leagues*. The breadth and depth of this 

river is anfwerable to its vaft length ; and, 

where its width is moll contracted, its depth 

is augmented in proportion. So great is the 

body of its waters, that other rivers, though 

before the obje&s of admiration, therafelves 

are loft in its bofom. It proceeds, after their 

jun&ion, with its ufual appearance, without 

any visible change in its breadth or rapidity; 

and, if we may fo exprcfs it, remains great 

Ulloa, vol. i. p. 3S8. 

without 
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without oftentation. In fome places it dis¬ 

plays its whole magnificence, dividing into 

feveral large branches, and encompaflmg a 

multitude of ifiands ; and, at length, dis¬ 
charging itfelf into the ocean, by a channel 

of an hundred and fifty miles broad. Another 

river, that may aimed rival the former, is 

the St. Lawrence, in Canada, which rifing in 

the lake Afiiniboils, paffes from one lake to 

another, from Cridinaux to Alempigo ; from 

thence to lake Superior; thence to the lake 

Hurons ; to lake Erie; to lake Ontario; and, 

at laid, after a courfeof nine hundred leagues, 

pours their colleded waters into the Atlan¬ 

tic ocean. The river Miflifippi is of more 

than feven hundred leagues in length, be¬ 

ginning at its fource near the lake Aflini- 

boils, and ending at its opening into the 

Gulph of Mexico. The river Plate runs a 

length of more than eight hundred leagues 

from its fource in the river Parana, to its 

mouth. The river Oroonoko is feven hun¬ 

dred and fifty-five leagues in length, from 

its fource near Palfo, to its difeharge into 

the Atlantic ocean. 

Such is the amazing length of our greated 

rivers ; and even in fome of thefe, the mod 

remote fources very probably yet continue 

unknown. In fad, if we confider the number 

of rivers which they receive, and the little 

acquaint 



THE EARTH. 217 

acquaintance we have with the regions 

through which they run, it is not to be won¬ 

dered at that geographers are divided con¬ 

cerning the fources of moft of them. As 

among a number of roots by which nourifh- 

ment is conveyed to a {lately tree, it is dif¬ 

ficult to determine precifely that by which 

the tree is chiefly fupplied ^ fo among the 

many branches of a great river, it is equally 

difficult to tell which is the original. Hence 

it may eafily happen, that a fmaller branch 

is taken for the capital ftream ; and its run¬ 

nings are purfued, and delineated, in preju¬ 

dice of fome other branch that better de¬ 

ferred the name and the defcription. In this 

manner * in Europe, the Danube is known 

to receive thirty lefler rivers : the Wolga, 

thirty-two or thirty-three. In Afia, the 

Hohanno receives thirty-five ; the Jenifca 

above fixty; the Oby as many ; the Amour 

about forty ; the Nanquin receives thirty 

rivers; the Ganges twenty ; and the Eu¬ 

phrates about eleven. In Africa, the Sene¬ 

gal receives more than twenty rivers; the 

Nile receives not one for five hundred 

leagues upwards, and then only twelve or 

thirteen. In America, the river Amazons 

receives above fixty, and thofe very confi- 

derable ; the river St. Lawrence about forty, 

* Buffon, vol. ii. p. 74. 

counting 
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counting thofe which fall into its lakes ; the 

Miffiiippi receives forty 3 and the river Plate 

above fifty. 

I mentioned the inundations of the Gan¬ 

ges and the Nile, but almoft every other 

great river whole fource lies within the tro¬ 

pics, have their ftated inundations alfo. The 

river Pegu has been called, by travellers, the 

Indian Nile, becaufe of the fimilar overflow¬ 

ings of its ft ream : this it does to an extent 

of thirty leagues on each fide 3 and fo ferti¬ 

lizes the foil, that the inhabitants fend great 

quantities of rice into other countries, and 

have ftill abundance for their own confump- 

tion. The river Senegal has likewife its in¬ 

undations, which cover the whole flat coun¬ 

try of Megroland, beginning and ending 

much about the fame time with thofe of the 

Nile 3 as, in fad, both rivers rife from the 

fame mountains. But the difference between 

the effeds of the inundations in each river, 

is remarkable: in the one, it diftributes 

health and plenty 3 but in the other, difeafes, 

famine, and death. The inhabitants along 

the torrid coafts of the Senegal, can receive 

no benefit from any additional manure the 

river may carry down to their foil, which is, 

by nature, more than fufficiently luxuriant 3 

or, even if they could, they have not in- 

duftry to turn it to any advantage. The 

banks, 
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banks, therefore, of the rivers, lie unculti¬ 

vated, overgrown with rank and noxious 

herbage, and infefted with thoufands of ani¬ 

mals of various malignity. Every new flood 

only tends to encreafe the ranknefs of the 

foil, and to provide freih fhelter for the crea¬ 

tures that infeft it. If the flood continues 

but a few days longer than ufual, the im¬ 

provident inhabitants, who are driven up 

into the higher grounds, begin to want pro- 

vifions, and a famine enfues. When the 

river begins to return into its channel, the 

humidity and heat of the air are equally Al¬ 

tai ; and the carcafes of infinite numbers of 

animals, fwept away by the inundation, pu¬ 

trefying in the fun, produce a flench that is 

almoft infupportable. But even the luxuri¬ 

ance of the vegetation itfelf, becomes a nui- 

fance. I have been afiured, by perfons of 

veracity that have been up the river Senegal, 

that there are fome plants that grow along 

the coaft, the fmell of which is fo powerful, 

that it is hardly to be endured. It is cer¬ 

tain, that all the failors and foldiers who 

have been at any of our fadories there, 

afcribe the unwholefomenefs of the voyage 

up the fiream, to the vegetable vapour. 

However this be, the inundations of the 

rivers in this wretched part of the globe, 

contribute fearce any advantage, if we ex- 
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cept the beauty of the profpe&s which 

they afford. Thefe, indeed, are finifhed up 

beyond the utmoft reach of art: a fpacious 

glaffy river, with its banks here and there 

fringed to the very furface by the mangrove- 

tree, that grows down into the water, pre- 

fents itfelf to view. Lofty forefts of various 

colours, with openings between, carpeted 

with green plants, and the moft gaudy 

flowers j beafts and animals, of various kinds, 

that ftand upon the banks of the river, and, 

with a fort of wild curiofity, furvey the ma¬ 

riners as they pafs, contribute to heighten 

the fcene. This is the fketch of an African 

profpedtj w7hich delights the eye, even 

while it deftroys the conftitution. 

Befide thefe annually periodical inunda¬ 

tions, there are many rivers that overflow at 

much fhorter intervals. Thus moft of thofe 

in Peru and Chili have fcarce any motion by 

night; but upon the appearance of the 

morning fun, they refume their former rapi¬ 

dity : this proceeds from the mountain fnows, 

which melting with the heat, encreafe the 

ftream, and continue to drive on the current 

while the fun continues to diffolve them. 

Some rivers alfo flow with an even fteady 

current, from their fource to the fea ; others 

flow with greater rapidity, their ftream be¬ 

ing poured down in a cataracft, or fwallowed 

by the fands, before they reach the fea. 

The 
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The rivers of thofe countries that have 

been leaf!; inhabited, are ufually more rocky, 

uneven, and broken into water-falls or cata- 

rads, than thofe where the induftry of man 

has been more prevalent. Wherever man 

comes, nature puts on a milder appearance: 

the terrible and the fublime, are exchanged 

for the gentle and the ufeful; the catarad 

is floped away into a placid ftream^ and the 

banks become more fmooth and even *. It 

muft have required ages to render the Rhone 

or the Loire navigable; their beds muft have 

been cleaned anddireded; their inequalities 

removed; and, by a long courfe of induftry, 

nature muft have been taught to confpire 

with the defires of her controller. Every 

one’s experience muft have fupplied inftances 

of rivers thus being made to flow more even¬ 

ly, and more beneficially to mankind; but 

there are fome whofe currents are fo rapid, 

and falls fo precipitate, that no art can ob¬ 

viate; and that muft for ever remain as 

amazing inftances of incorrigible nature. 

Of this kind are the cataracts of the Rhine; 

one of which I have feen exhibit a verv 
J 

ftrange appearance; it was that at Schathau- 

fen, which was frozen quite acrofs, and the 

water flood in columns where the catarad 

had formerly fallen. The Nile, as was faid, 

* Buffon, vol. ii. 90. 

has 
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has its cataraCts. The river Vologda, in 

Ruflia, has two. The river Zara, in Africa, 

has one near its fource. The river Velino, 

in Italy, has a catarad of above an hundred 

and fifty feet perpendicular. Near the city 

Gottenburgh *, in Sweden, the river there 

rufhes down from a prodigious high precipice; 

into a deep pit, with a terrible noife, and 

fuch dreadful force, that thofe trees defigned 

for the mails of fhips, which are floated down 

the river, ufually are turned upfide down in 

their fall, and often are fhattered to pieces, 

by being dallied again!! the furface of the 

water in the pit; this occurs if the mails fall 

fideways upon the water; but if they fall 

endways, they dive fo far under water, that 

they difappear for a quarter of an hour, or 

more: the pit into which they are thus 

plunged, has been often founded with a line 

of fome hundred fathoms long, but no ground 

has been found hitherto. There is alfo a 

cataract at Powerfcourt, in Ireland, in which, 

if I am rightly informed, the water falls 

three hundred feet perpendicular; which is 

a greater defcent than that of any other ca¬ 

taract in any part of the world. There is a 

cataraCt in Albany, in the province of New 

York, which pours its ft ream fifty feet per¬ 

pendicular. But of all the catarads in the 

* Phil, Tranf, vol, ii, p, 3^5. 

world, 
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world, that of Niagara, in Canada, if we 

consider the great body of water that falls, 

muff be allowed to be the greateft, and the 

mod aftonifhing. 

This amazing fall of water is made by the 

river St. Lawrence, in its paflage from the 

lake Erie into the lake Ontario. We have 

already faid that St. Lawrence is one of 

the larged rivers in the world; and yet the 

whole of its waters are here poured down, 

by a fall of an hundred and fiity feet perpen¬ 

dicular. It is not eafy to bring the imagi¬ 

nation to correfpond with the greatnefs of 
the fcene; a river extremely deep and rapid, 

and that ferves to drain the waters of almod 

all North America into the Atlantic ocean, 

is here poured precipitately down a ledge of 

rocks, that rife, like a wall, acrofs the whole 

bed of its dream. The width of the river, 

a little above, is near three quarters of a mile 

broad; and the rocks, where it grows nar¬ 

rower, are four hundred yards over. Their 

diredion is not dreight acrofs, but hollowing 

inwards like an horfe-fhoe; fo that the cata- 

rad, which bends to the ihape of the obdacle, 

rounding inwards, prefcnts a kind of theatre 

the mod tremendous in nature, juft in the 

middle of this circular wall oi waters, a little 

ifland, that has braved the furv of the current, 

prefcnts 
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prefents one of its points, and divides the 

ftream at top into two; but it unites again 

long before it has got to the bottom. The 

noife of the fall is heard at feveral leagues 

diftance; and the fury of the waters at the 

bottom of their fall, is inconceivable. The 

dafhing produces a mill that rifes to the very 

clouds; and that produces a molt beautiful 

rainbow, when the fun fhines. It may eafily 

be conceived, that fuch a catarad quite de- 

ftroys the navigation of the ftream; and yet 

fome Indian canoes, as it is faid, have been 

known to venture down it wfith fafety. 

Ofthofe rivers that lofe themfelves in the 

fands, or are fwallowed up by chafms in the 

earth, we have various information. What 

we are told by the ancients, of the river AI- 

pheus, in Arcadia, that finks into the ground, 

and rifes again near Syracufe, in Sicily, where 

it takes the name of Arethufa, is rather 

more known than credited. But we have 

better information with refped to the river 

Tigris being loft in this manner under Mount 

Taurus; of the Guadalquiver, in Spain, being 

buried in the fands; of the river Greatah, in 

Yorkfhire, running underground, and rifing 

again; and even of the great Rhine itfelf, a 

part of which is no doubt loft in the fands, a 
little above Leyden. But it ought to be ob- 

ferved of this river, that by much the greateft 
part 
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part arrives at the ocean. For, although the 

ancient channel which fell into the fea, a 

little to the weft of that city, be now entirely 

choaked up, yet there are ftill a number of 

fmall canals, that carry a great body of wa¬ 

ters to the fea : and, betides, it has alfo two 

very large openings, the Lech, and the Wal, 

below Rotterdam, by which it empties itfclf 

abundantly. 

Be this as it will, nothin? is more common 

in fultry and fandy deferts, than rivers being 

thus either loft in the fands, or entirely dried 
j 

up by the fun. And hence we fee, that un¬ 

der the Line, the fmall rivers are but few; 

for fuch little ftreams as are common in Eu¬ 

rope, and which with us receive the name 

of rivers, would quickly evaporate, in thofe 

parching and extenfive deferts. It is even 

confidently alferted, that the great river Ni¬ 

ger itfelf is thus loft before it reaches the 

ocean; and that its fuppofed mouths, the 

Gambia, and the Senegal, are diftind rivers, 

that come a vaft way from the interior parts 

of the country. It appears, therefore, that 

the rivers under the Line are large; but it is 

otherwife at the Poles *, where they muft 

neceflarily be fmall. In that defolate re¬ 

gion, as the mountains arc covered with per- 

* Krantz’s Hiftory of Greenland, vol. i. p. 41. 

Vol. I. Q, petual 
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petual ice, which melts but little, or not at 
all, the fprings and rivulets are furnifhed 
with a very fmall fupply. Here, therefore,, 

men and beafts would perifh, and die for 
thirft, if Providence had not ordered, that in 
the hardeft winter, thaws fhould intervene, 
which depofit a fmall quantity of fnow-wa- 
ter in pools under the ice ; and from this 

fource the wretched inhabitants drain a 

fcanty beverage. 
Thus, whatever quarter of the globe we 

turn to, we (hall find new reafons to be fa- 
tisfied with that part of it in which we Our- 
felves refide. Our rivers furnifh all the 
plenty of the African ftream, without its 
inundation ; they have all the coolnefs of the 
Polar rivulet, with a more conftant fupply; 
they may want the terrible magnificence of 
huge cataradfs, or extenfive lakes, but they 
are more navigable, and more tranlparent; 
though lefs deep and rapid than the rivers of 
the torrid zone, they are more manageable, 
and only wait the will of man to take their 
direction. The rivers of the torrid zone, like 
the monarchs of the country, rule with def- 
potic tyranny, profufe in their bounties, and 
ungovernable in their rage. The rivers of 
Europe, like their kings, are the friends, and 
not the oppreflbrs of the people; bounded 
by known limits, abridged in the power of 
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doing ill, direded by human fagacity, and 

only at freedom to diftribute happinefs and 

plenty. 

CHAP. XV. 

Of the Ocean in general; and of its Saltnefs. 

If we look upon a map of the world, we 

fhall find that the ocean occupies consider¬ 

ably more of the globe, than the land is found 

to do. This immenfe body of waters is dif- 

fufed round both the Old and New Conti¬ 

nent, to the fouth; and may furround them 

alfo to the north, for what we know, but the 

ice in thofe regions has flopped our enquiries. 

Although the ocean, properly fpeaking, is 

but one extenfive fheet of waters, continued 

over every part of the globe, without inter¬ 

ruption, and although no part of it is divid¬ 

ed from the reft, yet geographers have di- 

ftinguifhed it by different names; as the At¬ 

lantic orWeftern Ocean, the Northern Ocean, 

the Southern Ocean, the Pacific Ocean, and 

the Indian Ocean. Others have divided it 

differently, and given other names; as the 

Frozen Ocean, the Inferior Ocean, or the 

American Ocean. But all thefe beina; arbi- 

trarv diftin&ions, and not of Nature’s mak- 

ing, the naturalift may confider them with 
indifference. 

a* In 
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In this vafl receptacle, almofl all the rivers 

6f the earth ultimately terminate ; nor do fuch 

great fupplies feem to encreafe its ftores; for it 

is neither apparently fwollen by their tribute, 

nor diminifhed by their failure; it ftill conti¬ 

nues the fame. Indeed, what is the quantity 

of water of all the rivers and lakes in the 

world, compared to that contained in this 

great receptacle * ? If we fhould offer to make 

a rude eftimate, we ftiall find that all the ri¬ 

vers in the world, flowing into the bed of the 

fea, with a continuance of their prefent ft ores , 

would take up at lead eight hundred years 

to fill it to its prefent height. For, fuppofing 

the fea to be eighty-five millions of fquare 

miles, in extent, and a quarter of a mile, 

upon an average, in depth, this, upon calcu¬ 

lation, will give above twenty-one millions 

of cubic miles of water, as the contents of the 

whole ocean. Now, to eftimate the quantity 

of water which all the rivers fupply, take any 

one of them; the Po, for inftance, the quan¬ 

tity of whofe difcharge into the fea, is known 

to be one cubic mile of water in twenty-fix 

days. Now it will be found, upon a rude 

computation, from the quantity of ground 

the Po, with its influent ftreams, covers, that 

all the rivers of the world furnifh about two 

Beffon, vol. ii. p. 70= 

thou- 
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ihoufand times that quantity of water. In 

the fpace of a year, therefore, they will have 

difcharged into the fea about twenty-fix 

thoufand cubic miles of water; and not till 

eight hundred years, will they have difcharg¬ 

ed as much water as is contained in the fea 

at prefent. I have not troubled the reader 

with the odd numbers, left he fhould imagine 

I was giving precifion to a fubjedt that is in¬ 

capable of it. 

Thus great is the affemblage of waters dif- 

fufed round our habitable globe; and yet, 

immeafurable as they feem, they are moftly 

rendered fubfervient to the neceftities and the 

conveniencies of fo little a being as man. 

Neverthelefs, if it fhould be afked whether 

they be made for him alone, the queftion is 

not eafily refolved. Some philofophers have 

perceived fo much analogy to man in the for¬ 

mation of the ocean, that they have not he- 

fitated to aflfert its being made for him alone. 

The diftribut ion of land and water *,fay they, 

is admirable; the one being laid againft the 

other fo fkilfully, that there is a juft equipoife 

of the whole globe. Thus the Northern 

ocean balances againft the Southern; and the 

New Continent is an exact counter-weight 

to the Old. As to any objection from the 

ocean’s occupying too large a fhare of the 

* Derham Phyfico Theol, 

globe, 
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globe, they contend, that there could not 
have been a fmaller furface employed to fup- 
ply the earth with a due thare of evaporation. 

On the other hand, fome take the gloomy 
tide of the queftion^ they either magnify * its 
apparent defeds j or affert, that •f* what feems 
defeds to us, may be real beauties to fome wi¬ 

fe r order of beings. They obferve, that multi¬ 
tudes of animals are concealed in the ocean, 
and but a fmall part of them are known; the 
reft, therefore, they fail not to fay, were cer¬ 
tainly made for their own benefit, and not 
for ours. How far either of thefe opinions 
be juft, I will not prefume to determine; but 
of this we are certain, that God has endowed 
us with abilities to turn this great extent of 
waters to our own advantage. He has made 
thefe things, perhaps, for other ufes j but he 
has given us faculties to convert them to our 

r 

own. This much agitated queftion, there¬ 
fore, feems to terminate here. We (hall ne¬ 
ver know whether the things of this world 
have been made for our ufe; but we very 
well know, that we have been made to enjoy 
them. Let us then boldly affirm, that the 
earth, and all its wonders, are ours 5 fince 

we are furniffied with powers to force them 
into our fervice. Man is the lord of all the 

* Burnet’s Theory. Paffim. f Pope’s Ethic Epiftlese 

PaiTim. 
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fublunary creation; the howling favage, the 

winding ferpent, with all the untamable and 

rebellious offspring of Nature, are deftroyed 

in the conteft, or driven at a diftance from 

his habitations. The extenfive and tempes¬ 

tuous ocean, inftead of limiting or dividing 

his power, only ferves to aflift his induftry, 

and enlarge the fphere of his enjoyments. Its 

billows, and its monfters, inftead of prefent- 

ing a fcene of terror, only call up the cou¬ 

rage of this little intrepid being; and the 

greateft dangers that man now fears on the 

deep, is from his fellow creatures. Indeed, 

when I confider the’ human race as Nature 

has formed them, there is but very little df 

the habitable globe1 that feems made for 

them. But when I confider then} as accu- 

mulating the experience of ages, in com¬ 

manding the earth, there is nothing fo great, 

or fo terrible. What a poor contemptible 

being is the naked favage, Handing on the 

beach of the ocean, and trembling at its 

tumults! How little capable is he of con¬ 

verting its terrors into benefits; or of faying, 

behold an element made wholly for my en¬ 

joyment! He confiders it as an angry deity, 

and pays it the homage of fubmifiion. But 

it is very different when he has exercif- 

ed his mental powers; when he has learn¬ 

ed 
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ed to find his own fuperiority, and to make 

it fubfervient to his commands. It is then 

that his dignity begins to appear, and that 

the true Deity is juftly praifed for having been 

mindful of man; for having given him the 

earth for his habitation, and the fea for an 

inheritance. 

This power which man has obtained over 

the ocean, was at firft enjoyed in common; 

and none pretended to a right in that ele¬ 

ment where all feemed intruders. The fea, 

therefore, was open to all till the time of 

the emperor Juftinian. His fucceflor Leo 

granted fuch as were in poffeffion of the 

fhore, the foie right of fifhing before their 

refpedive territories. The Thracian Bof- 

phorus was the firft that was thus appropriat¬ 

ed ; and from that time it has been the ftruggle 

of moft of the powers of Europe to obtain an 

exclufive right in this element. The Repub¬ 

lic of Venice claims the Adriatic. The Danes - 

are in poffeffion of the Baltic. But the En- 

glifh have a more extenfive claim to the em¬ 

pire of all the feas,encompaffing the kingdoms 

of England, Scotland, and Ireland; and altho’ 

thefe have been long contefted, yet they are 

now confidered as their indifputable proper¬ 

ty. Every one knows that the great power 

of 
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of the nation is exerted on this element; 

and that the inftant England ceafes to be 

fuperior upon the ocean, its fafety begins to 

be precarious. 
It is in fome meafure owing to our de- 

pendance upon the fea, and to our com¬ 

merce there, that we are fo well acquainted 

with its extent and figure. The bays* 

gulphs, currents, and fhallows of the ocean, 

are much better known and examined than 

the provinces and kingdoms of the earth it- 

felf. The hopes of acquiring wealth by 

commerce, has carried man to much greater 

lengths than the defire of gaining informa¬ 

tion could have done. In confequence of 

this, there is fcarce a ftrait or an harbour, 

fcarce a rock or a quickfand, fcarce an in¬ 

flexion of the fhore, or the jutting of a pro¬ 

montory, that has not been minutely de- 

fcribed. But as thefe prefent very little en¬ 

tertainment to the imagination, or delight to 

any but thofe whofe purfuits are lucrative, 

they need not be dwelt upon here. While 

the merchant and the mariner are folicitous 

in defcribing currents and foundings, the 

naturalift is employed in obferving wonders, 

though not fo beneficial, yet to him of a 

much more important nature. The faltnefs 
of the fea feems to be the foremofi. 

Whence the fea has derived that peculiar 

flitterifh faltnefs which v*e find in it, ap¬ 

pears, 
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pears, by Ariftotle, to have exercifed the cu- 

riofity of naturalifts in all ages. He fuppofed 

(and mankind were for ages content with 

the folution) that the fun continually raifed 

dry faline exhalations from the earth, and 

depofited them upon the fea; and hence, 

fay his followers, the waters of the fea are 

more fait at top than at bottom. But, un¬ 

fortunately for this opinion, neither of the 

fads are true. Sea fait is not to be raifed by 

the vapours of the fun; and fea water is not 

falter at the top than at the bottom. Father 

Bohours is of opinion that the Creator gave 

the waters of the ocean their faltnefs at the 

beginning; not only to prevent their cor¬ 

ruption, but to enable them to bear greater 

burthens. But their faltnefs does not pre¬ 

vent their corruption; for ftagnant fea-water, 

like frefh, foon grows putrid : and, as for 

their bearing greater burthens, frefh water 

anfwers all the purpofes of navigation quite 

as well. The eftablifhed opinion, therefore, 

is that of Boyle*, who fuppofes, “ that the 

lea’s faltnefs is fupplied not only from rocks 

or maffes of fait at the bottom of the fea, 

but alfo from the fait which the rains and 

rivers, and other waters, dilfolve in their 

paffage thro’ many parts of the earth, and 

at length carry with them to the fea.” But 

Boyle, vol. iii. p. 22i» * 
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as there is a difference in the tafte of rock- 

fait found at land, and that diffolved in the 

waters of the ocean, this may be produced 

by the plenty of nitrous and bituminous bo¬ 

dies that, with the falts, are likewife wafhed 

into that great receptacle. Thefe fubftances 

being thus once carried to the fea, muft for 

ever remain there; for they do not rife by 

evaporation, fo as to be returned back from 

whence they came. Nothing but the frefh 

waters of the fea rife in vapours ; and all 

the faltnefs remains behind. From hence it 

follows, that every year the fea muft become 

more and more fait j and this fpeculation 

Dodtor Halley carries fo far as to lay down a 

method of finding out the age of the world 

by the faltnefs of its waters. “ For if it he 

obferved fays he, “ what quantity of fait 

is at prefent contained in a certain weight 

of water, taken up from the Cafpian Sea, for 

example, and, after forne centuries, what 

greater quantity of fait is contained in the 

fame weight of water, taken from the fame 

place } we may conclude, that in proportion 

as the faltnefs has encreafed in a certain 

time, fo much muft it have encreafed before 

that time ; and we may thus, by the rule of 

propo?tion, make an eftimate of the whole 

time wherein the water would acquire the 

* Phil, Tranf. vol, v. p. 218. 

degree 
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degree of faltnefs it fhould be then pofleffed 

of.” All this may be fine ; however, an ex¬ 
periment, begun in this century, which is 
not to be completed till fome centuries hence, 

is rather a little mortifying to modern cu- 

riofity : and, I am induced to think, the in¬ 
habitants round the Cafpian fea, will not be 
apt to undertake the enquiry. 

This faltnefs is found to prevail in every 
part of the ocean ; and as much at the fur- 
face, as at the bottom. It is alfo found in 

all thofe feas that communicate with the 
ocean; but rather in a lefs degree. 

The great lakes, likewife, that have no 
outlets nor communication with the ocean, 

are found to be fait; but fome of them in 
lefs proportion. On the contrary, all thofe 
lakes through which rivers run into the fea, 
however extenfive they be, are, notwith- 
ftanding, very frefh: for the rivers do not 

depofit their falts in the bed of the lake, but 
carry them, with their currents, into the 
ocean. Thus the lakes Ontario and Erie, 
in North America, although for magnitude 
they may be confidered as inland feas, are, 
neverthelefs, frefh water lakes ; and kept fo 
by the river St. Lawrence, which paffes 
through them. But thofe lakes that have no 
communication with the fea, nor any river9 
going out, although they be lefs than the 

former. 
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former, are, however, always fait. Thus, 
that which goes by the name of the Dead 
Sea, tho’ very fmall, w7hen compared to thofe 
already mentioned, is fo exceedingly fait, 
that its waters feem fcarce capable of dif- 
folving any more. The lakes of Mexico, 
and of Titicaca, in Peru, though of no great 
extent, are, neverthelefs fait; and both for 
the fame reafon. 

Thofe who are whiling to turn all things 
to the belt, have not failed to confider this 
faltnefs of the fea, as a peculiar bleffing from 
Providence, in order to keep fo great an ele¬ 
ment fweet and wholfome. What founda¬ 
tion there may be in the remark, I will not 
pretend to determine * but we fhall fhortly 
find a much better caufe for its being kept 
fweet, .namely by its motion. 

On the other hand, there have been many 
wTho have considered the fubjedt in a diffe¬ 
rent light, and have tried every endeavour to 
make falt-wrater frefh, fo as to fupply the 
wants of mariners in long voyages, or when 
exhaufted of their ordinary ftores. At firft it 
w7as fuppofed fimple diftillation would do ; 
but it w^as foon found that the bitter part of 
the water ft ill kept mixed. It wTas then 
tried by uniting fait of Tartar wTith fea-wTa- 
ter, and diftilling both : but here the expence 
was greater than the advantage. Calcined 

bones 
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bones were next thought of; but an hogf- 
head of calcined bones, carried to fea, would 

take up as much room as an hogfhead of wa¬ 

ter, and w^as more hard to be obtained. In 
this ftate, therefore, have the attempts to 

fweeten fea-water refted; the chymift fatis- 

fied with the reality of his invention ; and 

the mariner convinced of its being ufelefs. I 
cannot, therefore, avoid mentioning a kind 
of fuccedaneum which has been lately con¬ 
ceived to anfwer the purpofes of frefh-wa- 
ter, when mariners are quite exhaufted. It 
is well known, that perfons who go into a 
warm bath, come out feveral ounces heavier 
than they went in •, their bodies having im¬ 

bibed a correfpondent quantity of water. 
This more particularly happens, if they have 
been previoufly debarred from drinking, or 
go in with a violent thirft; which they 
quickly find quenched, and their fpirits re- 
ftored. It was fuppofed, that in cafe of a 
total failure of frefli-water at fea, a Warm 
bath might be made of fea-water, for the 

ufe of mariners ; and that their pores would 
thus imbibe the fluid, without any of its falts, 
which would be feen to cryftallize on the 
furface of their bodies. In this manner, it 
is fuppofed, a fuflicient quantity of moifture 
may be procured to fuftain life, till time or 
accident furnifh a more copious fupply. 

But, 
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But, however this be, the faltnefs of the 
fea can by no means be confidered as a prin¬ 
cipal caufe in preferving its waters from pu- 
trefadtion. The ocean has its currents, like 
rivers, which circulate its contents round the 
globe ^ and thefe may be faid to be the great 

agents that keep it fweet and wholfome. Its 

faltnefs alone would by no means anfwer 

this purpofe : and fome have even imagined, 
that the various fubftances with which it is 
mixed, rather tend to promote putrefcence 
than impede it. Sir Robert Hawkins, one 
of our moft enlightened navigators, gives the 
following account of a calm, in which the fea 
continuing for fome time without motion, 
began to aflume a very formidable appea¬ 
rance. “ Were it not,” fays he, “for the 
moving of the fea, by the force of winds, 

tides, and currents, it would corrupt all the 
world. The experiment of this I faw in the 

year 1590, lying with a fleet about the if- 

lands of Azores, almoft fix months; the 
greateft part of which time we were be¬ 
calmed. Upon which all the fea became fo 
replenilhed with feveral forts of gellies, and 
forms of ferpents, adders, and fnakes, as 
feemed wonderful: fome green, fome black, 
fome yellow, fome white, fome of divers co¬ 
lours, and many of them had life ; and fome 

there were an yard and an half, and two 
yards long j which had I not feen, I could 
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hardly have believed. And hereof are wit- 

nefles all the company of the fhips which 
were then prefent : fo that hardly a man 
could draw a bucket of water clear of fome 
corruption. In which voyage, towards the 
end thereof, many of every fhip fell tick, 
and began to die apace. But the fpeedy 

paffage into our country, was a remedy to 

the craz’d, and a prefervative for thofe that 
were not touched.” 

This fhews, abundantly, how little the 
fea’s faltnefs was capable of preferving it 
from putrefadion: but to put the matter be¬ 
yond all doubt, Mr. Boyle kept a quantity of 

fea-water, taken up in the Englifh channel, 
for fome time barrelled up ; and, in the 
fpace of a few weeks, it began to acquire a 
foetid fmell *: He was alfo aifured, by one 
of his acquaintance who was becalmed for 
twelve or fourteen days in the Indian fea, 
that the water, for want of motion, began to 
ftink ; and that had it continued much long¬ 
er, the ftench would probably have poifoned 
him. It is the motion, therefore, and not the 
faltnefs of the fea, that preferves it in its 
prefent date of falubrity ^ and this, very 
probably, by dathing and breaking in pieces 
the rudiments, if I may fo call them, of the 
various animals that would otherwife breed 
there, and putrefy. 

* Boyle, vol. iii. p. 222, 
There 
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There are fome advantages, however, 
which are derived from thefaltnefs of the fea. 

Its waters being evaporated, furnifii that fait 
which is ufed for domeftic purpofes, and, 

although in fome places it is made from 
fprings, and, in others, dug out of mines, 
yet the greateft quantity is made only from 
the fea. That which is called bay-falt, (from 
its coming to us by the Bay of Bifcay) is a 
flronger kind, made by evaporation in the 
fun: that called common fait, is evaporated 
in pans over the fire, and is of a much 
inferior quality to the former. 

Another benefit arifing from the quantity 
of fait diflolved in the fea, is, that it thus 
becomes heavier, and, confequently, more 
buoyant. Mr. Boyle, who examined the 
difference between fea-water and frefh, 

found that the former appeared to be about 
a forty-fifth part heavier than the latter. 
Thofe, alfo, who have had opportunities of 
bathing in the fea, pretend to have expe¬ 
rienced a much greater eafe in fwimming 
there, than in frefh wrater. However, as we 
fee they have only a forty-fifth part more of 

their wTeight fuffained by it, I am apt to 
doubt whether fo minute a difference can be 
practically perceivable. Be this as it may, 
as fea-water alters in its weight from frefh, 
fo it is found alfo to differ from itfelf in 
different parts of the ocean. In general, it 

Vol. I. R ° is 
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is perceived to be heavier, and, confequent- 
ly, falter, the nearer we approach the Line*. 

But there is an advantage ariiing from the 
faltnefs of the waters of the fea, much great¬ 
er than what has been yet mentioned; 
which is, that their congelation is thus re¬ 
tarded. Some, indeed, have gone fo far as 
to fay, that •f* fea-water never freezes: but 
this is an affertion contradiSed by experi¬ 
ence. However it is certain that it requires 
a much greater degree of cold to freeze it, 
than frefh water; fo that, while rivers and 
fprings are feen converted into one folid 
body of ice, the fea is always fit for navi¬ 
gation, and no way affe&ed by the coldnefs 
of the fevereft winter. It is, therefore, one 
of the greateft bleffings we derive from this 

element, that when at land all the ftores of 
Nature are locked up from us, we find the 
fea ever open to our neceffities, and patient 
of the hand of induftry. 

But it muft not be fuppofed, becaufe in 
our temperate climate we never fee the fea 
frozen, that it is in the fame manner open 
in every part of it. A very little acquaint¬ 
ance with the accounts of mariners, muft 
have informed us, that at the polar regions 
it is embarrafied with mountains, and mov- 

* Phil. Tranf, vol. ii. p. 297. t Macrobius. 

ing 
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in° fheets of ice, that often render it im- 

paflable. Thefe tremendous floats are of 

different magnitudes; fometimes riling more 

than a thou land feet above the furface of 

the water *, fometimes diffufed into plains 

of above two hundred leagues in length, and, 

in many parts, fixty or eighty broad. They 

are ufually divided by Allures; one piece 

following another fo clofe, that a perfon 

may ftep from one to the other. Sometimes 

mountains are feen rifing am id A thefe plains, 

and prefenting the appearance of a varie¬ 

gated landfcape, with hills and valleys, 

houfes, churches, and towers. Thefe are 

appearances in which all naturalifts are a- 

greed; but the great conteft is refpe&ing 

their formation. Mr. Buffon aflerts -f*, that 

they are formed from frefh water alone; 

which congealing at the mouths of great 

rivers, accumulate thofe huge maffes that 

difturb navigation. However, this great 

naturalift feems not to have been aware that 

there are two forts of ice floating in thefe 

feas; the flat ice, and the mountain ice: the 

one formed of fca-water only; the other, 

of frefh J. 
The flat, or driving icc, is entirely com- 

* Krantz’s Iliftory of Greenland, vol. i. p. 31. 

f Buffon, vol. ii. p. 91. X Krantz. 
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pofed of lea-water; which upon difTolutiorr, 

is found to be fait; and is readily diftinguifh- 

edfrom the mountain or frefh-water ice, by 

its whitenefs and want of tranfparency. 

This ice is much more terrible to mariners 

than that which rifes up in. lumps: a fhip 

can avoid the one, as it is feen at a diffance; 

hut Oiten gets in among the other, which 

fometimes doling, crufhes it to pieces. 

This, which mamfeftly has a different origin 

from the frefh-water ice, may perhaps have 

been produced in the Icy Sea, beneath 

the Pole; or along the coafts of Spitzberg, 

or Nova Zembla. 
The .mountain-ice, as was faid, is diffe¬ 

rent in every refped, being formed of frefh 

water, and appearing hard and tranfparent -y 

it is generally of a pale green colour, though 

fome pieces are of a beautiful fky blue; many 

large maffes, alfo, appear grey^ and fome 

black. If examined more nearly, they are 

found to be incorporated with earth, ftones, 

and bmfh-wood wafhed from the fhore. 

On thefe alfo, are fometimes found, not 

only earth, but nefts with birds eggs, at feve- 

ral hundred miles from land. The gene¬ 

rality of thefe, though almoft totally frefh, 

have, neverthelefs, a thick cruft of fait-water 

frozen upon them, probably from the power 

that ice has fometimes to produce ice. 

Such 
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Such mountains as are here defcribed, are 

moil ufually feen at fpring-time, and after a 

violent ftorm, driving out to fea, where they 

at firft terrify the mariner, and are foon after 

dafhed to pieces by the continual washing of 

the waves; or driven into the warmer re¬ 

gions of the fouth, there to be melted away. 

They fometimes, however, ftrike back upon 

their native fhores, where they feem to take 

root at the feet of mountains ; and, as Mar- 

tius tells us, are fometimes higher than the 

mountains themfelves. Thofe feen by him 

were blue, full of clefts and cavities made by 

the rain, and crowned with fnow, which al¬ 

ternately thawing and freezing every year, 

augmented their fize. Thefe, compofed of 

materials more folid than that driving at fea, 

prefented a variety ot agreeable figures to 

the eye, that, wTith a little help from fancy, 

affumed the appearance of trees in bloilbm; 

the infide of churches, with arches, pillars, 

and windows ; and the blue coloured rays, 

darting from within, prefented the refem- 

blance of a glory. 

If we enquire into the origin and forma¬ 

tion of thefe, which, as we fee, are very dif¬ 

ferent from the former, I think we have a 

very fatisfa&ory account of them in Krantz’s 

Hiftory 
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Hiftory of Greenland ^ and I will take leave 

to give the paflage, with a very few alter¬ 

ations. u Thefe mountains of ice/’ fays he, 

are not fait, like the fea-water, but fweet j 

and, therefore, can be formed no where ex¬ 

cept on the mountains, in rivers, in caverns, 

andagainft the hills near the fea-fhore. The 

mountains of Greenland are fo high, that the 

fnow which falls upon them, particularly on 

the north fide, is, in one night’s time, wholly 

converted into ice: they alfo contain clefts 

and cavities, where the fun feldom or never 

injeds his rays: beiides thefe, are project 

lions, or landing-places, on the declivities of 

the fteepeft hills, where the rain and fnow- 

water lodge, and quickly congeal. When 

now the accumulated flakes of fnow Aide 

down, or fall with the rain from the emi¬ 

nences above, on thefe prominences; or, 

when here and there a mountain-fpring 

comes rolling down to fuch a lodging place, 

where the ice has already feated itfelf, they 

all freeze, and add their tribute to it. This, 

by degrees, waxes to a body of ice, that can 

no more be overpowered by the fun 5 and 

which, though it may indeed, at certain fea- 

fons, diminifh by a thaw, yet, upon the 

whole, through annual acquifitions, it aflumes 

an annual growth. Such a body of ice is 

often 
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often prominent far over the rocks. It does 

not melt on the upper furface, but under¬ 

neath ; and alfo cracks into many larger or 

fmaller clefts, from whence the thawed wa¬ 

ter trickles out. By this it becomes, at laft, 

fo weak, that being overloaded with its own 

ponderous bulk, it breaks loofe, and tumbles 

down the rocks with a terrible crafh. Where 

it happens to overhang a precipice on the 

fhore, it plunges into the deep with a fhock 

like thunder } and with fuch an agitation of 

the water, as will overfet a boat at fome dis¬ 

tance, as many a poor Greenlander has fatal¬ 

ly experienced.” Thus are thefe amazing 

ice-mountains launched forth to fea, and 

found floating in the waters round both the 

Poles. It is thefe that have hindered ma¬ 

riners from difcovering the extenfive coun¬ 

tries that lie round the South Pole; and that 

probably block up the paflage to China by 

the North. 

I will conclude this chapter with one efle£t 

more, produced by the faltnefs of the fea ; 

whk:h is, the luminous appearance of its 

waves in the night. All who have been 

fpeftators of a fea by night, a little ruffled 

with winds, feldom fail ofobferving its fiery 

brightnefs. In * fome places it fhines as far 

* Boyle, vol. i p. 294. 

as 
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as the eye can reach ; at other times, only 

when the waves boom againft the fide of the 

veffel, or the oar dafhes into the water. 

Some feas fhine often ; others more feldom ^ 

fome, ever when particular winds blow j and 

others, within a narrow compafs j a long 

trad of light being feen along the furface, 

whilfl all the ref!: Is hid in total darknefs. It 

is not eafy to account for thefe extraordinary 

appearances: fome have fuppofed that a 

number of luminous infeds produced the ef¬ 

fect, and this is in reality fometimes the 

cafe; in general, however, they have every 

refemblance to that light produced by elec¬ 

tricity ; and, probably, arife from the agita¬ 

tion and dafhing of the faline particles of the 

fluid againft each other. But the manner in 

which this is done, for we can produce no¬ 

thing fimilar, by any experiments hitherto 

made, remains for fome happier accident to 

difcoven Our progrefs in the knowledge of 

nature is flow; and it is a mortifying confe¬ 

deration, that we are hitherto more indebt- 

ed for fuccefs to chance than induftry. 

% 

CHAP. 
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CHAP. XVI. 

Of the Tides, Motion, and Currents of the 

Sea; with their Effects. 

I T was faid in the former chapter, that the 

Vvraters of the fea were kept fweet by their 

motion; without which they would foon pu¬ 

trefy, and fpread univerfal infection. If w^e 

look for final caufes, here, indeed, we have 

a great and an obvious one that prefents it- 

felf before us. Had the fea been made with¬ 

out motion, and refembling a pool of Aag- 

nant water, the nobler races of animated na¬ 

ture would fhortly be at an end. Nothing 

would then be left alive but fwarms of ill 

formed creatures, with fcarce more than ve¬ 

getable life; and fubfifting by putrefa&ion. 

Were this extenfive bed of waters entirely 

quiefcent, millions of the fmaller reptile 

kinds would there find a proper retreat to 

breed and multiply in; they would find there 

no agitations, no concuffion in the parts of 

the fluid to crufh their feeble frames, or to 

force them from the places where they were 

bred: there they would multiply in fecurity 

and eafe, enjoy a fhort life, and, putrefyin?;, 

thus again give nourifhment to numberlefs 

others, as little worthy of exiftenceas them- 

fclvcs. 
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felves. But the motion of this great ele¬ 

ment, effe&ually deftroys the number of 

thefe viler creatures; its currents, and its 

tides, produce continual agitations, the fhock 

of which they are not able to endure; the 

parts of the fluid rub againft each other, de- 

ftroy all vifcidities; and the ocean, if I may 

fo exprefs it, acquires health hy exercife. 

The moft obvious motion of the fea, and 

the moft generally acknowledged, is that of 

its tides. This element is obferved to flow 

for certain hours, from fouth towards north; 

in which motion or flux, which lafts about 

fix hours, the fea gradually fwells; fo that 

entering the mouths of rivers, it drives back 

the river waters to their heads. After a con¬ 

tinual flux of fix hours, the fea feems to reft 

for a quarter of an hour; and then begins 

to ebb, or retire back again, from north to 

fouth, for fix hours more; in which time the 

waters finking, the rivers refume their na¬ 

tural courfe. After a feeming paufe of a 

quarter of an hour, the fea again begins to 

flow as before: and thus it has alternately 

rifen and fallen, twice a day, fince the 

creation. 
This amazing appearance did not fail to 

excite the curiofity, as it did the wonder of 

the ancients. After fome wild conjectures of 

the 
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the earlieft philofophers, it became well 

known, in the times of Pliny, that the tides 

were entirely under the influence, in a fmall 

degree, of the fun; but in a much greater of 

the moon. It was found that there was a 

flux and reflux of the fea, in the fpace of 

twelve hours fifty minutes, which is exadly 

the time of a lunar day. It was obferved, 

that whenever the moon was in the meridian, 

or, in other words, as nearly as poflible over 

any part of the fea, that the fea flowed to 

that part, and made a tide there; on the 

contrary, it was found, that when the moon 

left the meridian, the fea began to flow back 

again from whence it came; and there might 

be faid to ebb. Thus far the waters of the 

fea feemed very regularly to attend the mo¬ 

tions of the moon. But it appeared, like- 

wife, that when the moon was in the oppofite 

meridian, as far off as poflible on the other 

fide of the globe, that there was a tide on this 

fide alfo; fo that the moon produced two 

tides, one by her greateft approach to us, 

and another by her greateft diftance from us : 

in other words, the moon, in once going 

round the earth, produced two tides, always 

at the fame time; one on the part of the 

globe diredly under her; and the other, on 

the part of the globe diredly oppofite. 

Man- 
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Mankind continued for feveral ages con¬ 

tent with knowing the general caufe of thefe 

wonders, hopelefs of difcovering the parti¬ 

cular manner of the moon’s operation. 

Kepler was the firft who conje&ured that 

attraction was the principal caufe; aflerting, 

that the fphere of the moon’s operation ex¬ 

tended to the earth, and drew up its waters. 

The precife manner in which this is done, 

was difcovered by Newton. 

The moon has been found like all the reft 

of the planets, to attraCt, and to be attracted 

by the earth. This attraction prevails 
throughout our whole planetary fyftem. The 

more matter there is contained in any body, 

the more it attracts: and its influence de« 

creafes in proportion as the diftance, when 

fquared, encreafes. This being premifed, 

let us fee what muft enfue upon fuppofing 

the moon in the meridian of any trad of the 

fea. The furface of the water immediately 

under the moon, is nearer the moon than 

any other part of the globe is; and, there¬ 

fore, muft be more fubjed to its attradion 

than the waters any where elfe. The waters 

will, therefore, be attraded by the moon, and 

rife in an heap; whofe eminence will be the 

higheft where the attradion is greateft. In 

order to form this eminence, it is obvious 

that 
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that the furface, as well as the depths, will 

be agitated; and that wherever the water 

runs from one part, fucceeding waters muft 

run to fill up the fpace it has left. Thus the 

waters of the fea, running from all parts, to 

attend the motions of the moon, produce the 

flowing of the tide ; and it is high tide at that 

part wherever the moon comes over it, or 
into its meridian. 

But when the moon travels onward, and 

ceafes to point over the place where the wa¬ 

ters were juft rifen, the caufe here of their 

rifing ceafing to operate, they will flow back 

by their natural gravity, into the lower parts 

from whence they had travelled; and this 

retiring of the waters will form the ebbing 
of the fea. 

Thus the firft part of the demonftration is 

obvious; fince, in general, it requires no 

great fagacity to conceive that the waters 

neareft the moon are moft attradled, or raifed 

higheft by the moon. But the other part of 

the demonftration, namely, how there come 

to be high tides at the fame time, on the 

oppofite fide of the globe, and where the 

waters are fartheft from the moon, is not fo 

eafy to conceive. To comprehend this, it 

muft be obferved, that the part of the earth, 

and its waters, that are fartheft from the 

moon, are the parts of all others that are 

leaft 
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leaft attraded by the moon: it muft alfo be 

obferved, that all the waters, when the moon 

is on the oppofite fide of the earth, muft be 

attraded by it in the fame diredion that the 

earth itfelf attrads them; that is, if I may fo 

fay, quite through the body of the earth, 

towards the moon itfelf. This, therefore, 

being conceived, it is plain that thofe waters 

which are far theft from the moon, will have 

lefs weight than thofe of any other part, on 

the fame fide of the globe; becaufe the 

moon’s attradion, which confpires with the 

earth’s attradion, is there leaft. Now, there¬ 

fore, the waters fartheft from the moon, 

having lefs weight, and being lighteft, will 

be prefled on all fides, by thofe that, having 

more attradion, are heavier: they will be 

prefled, I fay, on all fides; and the heavier 

waters flowing in, will make them fwell and 

rife in an eminence diredly oppofite to that 

on the other fide of the globe, caufed by the 

more immediate influence of the moon. 

In this manner the moon, in one diurnal 

revolution, produces two tides; one raifed 

immediately under the fphere of its influ¬ 

ence, and the other diredly oppofite to it. 

As the moon travels, this vaft body of waters 

rears upward, as if to watch its motions; 

and purfues the fame conftant rotation. 

However, in this great work of railing the 
tides, 
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tides, the fun has no fmall fhare; it pro¬ 

duces its own tides conftantly every day, 

juft as the moon does, but in a much lefs de¬ 

gree, becaufe the fun is at an immenfely 

greater diftance. Thus there are folar tides, 

and lunar tides. When the forces of thefe 

two great luminaries concur, which they al¬ 

ways do when they are either in the fame, or 

in oppofite parts of the heavens, they jointly 

produce a much greater tide, than when they 

are fo fituated in the heavens, as each to 

make peculiar tides of their own. To ex- 

prefs the very fame thing technically; in the 

conjunctions and oppositions of the fun and 

moon, the attraction of the fun confpites 

with the attraction of the moon; by which 

means the high fpring-tides are formed. But 

in the quadratures of the fun and moon, the 

water raifed by the one is deprefled by the 

other; and hence the lower neap tides have 

their production. In a word, the tides are 

greatcft in the fyzigies, and leaft in the quad¬ 

ratures. 

This theory well underftood,and the aftro- 

nomical terms previoufly known, it may rea¬ 

dily be brought to explain the various ap¬ 

pearances of the tides, if the earth were co¬ 

vered with a deep fea, and the waters unin¬ 

fluenced by fhoals, currents, ftraits, or tern- 

pefts. But in every part of the fea, near the 

fhores, 
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fibres, the geographer mull come in to cor- 

reft the calculations of the aftronomer. For, 

by reafon of the fhallownefs of fome places, 

and the narrownefs of the ftraits in others, 

there arifes a great diverfity in the effeft, 

not to be accounted for without an exaft 

knowledge of all the circumftances of the 

place. In the great depths of the ocean, for 

inftance, a very flow and imperceptible mo¬ 

tion of the whole body of water will fuffice 

to raife its furface feveral feet high; but if 

the fame encreafe of water is to be conveyed 

through a narrow channel, it mull rufli thro* 

it with the mod impetuous rapidity. Thus 

in the Englifh channel, and the German 

ocean, the tide is found to flow ftrongefl: in 

thofe places that are narrowed; the fame 

quantity of water being, in this cafe, to be 

driven through a fmaller paflage. It is often 

feen, therefore, pouring through a ftreight 

with great force; and, by its rapidity, con- 

fiderably raifed above the furface of that 

part of the ocean into which it runs. 

This fhallownefs and narrownefs in many 

parts of the fea, give alfo rife to a peculiarity 

in the tides of fome parts of the world. For 

in many places, and in our own feas in par¬ 

ticular, the greateft fwell of the tide is not 

while the moon is at its meridian height, 

and direftly over the place, but fome time 

after 
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after it has declined from thence. The fea, 

in this cafe, being obftrudled, purfues the 

moon with what difpatch it can, but does 

not arrive with all its waters till long after 

the moon has ceafed to operate. Laftly, 

from this fhallownefs of the fea, and from its 

being obftrudled by fhoals and ftreights, we 

may account for the Mediterranean, the 

Baltic, and the Black Sea, having no fenfible 

tides. Thefe, though to us they feem very 

extenfive, are not however large enough to 

be affedted by the influence of the moon; 

and as to their communication wdth theoceam 
0 * 

that is through fuch narrow inlets, that it is 

impoflible in a few hours time that they 

fhould receive and return water enough to 

raife or deprefs them in any confiderable de¬ 

gree. 

In general, therefore, we may obferve,tha£ 

all tides are much higher, and more confider¬ 

able in the torrid zone, than in the reft of 

the ocean; the fea in thofe parts being ge¬ 

nerally deeper, and lefs affedted by change¬ 

able winds, or winding fhores *. The great- 

eft tide we know of, is that at the mouth of 

the river Indus, where the water rifes thirty 

feet in height. How great, therefore, muft 

have been the amazement of Alexander’s 

foldiers at fo ftrange an appearance! They 

who always before had been accuftomei 
* BufTon, vol. ii. p, i8;- 

p 
o Vol. I. only 
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only to the fcarcely perceptible rifings of the 

Mediterranean, or the minute intumefcence 

of the Black Sea, when made at once fpec- 

tators of a river riling and falling thirty feet 

in a few hours, muft no doubt have felt the 

moft extreme awe, and, as we are told*, a 

mixture of curiofity and apprehenfion. The 

tides are alfo remarkably high on the coafts 

of Malay, in the ftreights of Sunda, in the 

Red Sea, at the mouth of the river St. Law-* 

rence, along the coafts of China and Japan* 

at Panama, and in the gulph of Bengal. The 

tides at Tonquin, however, are the moft re-^ 

markable in the world. In this part there is 

but one tide, and one ebb, in twenty-four 

hours } whereas, as we have faid before, in 

other places there are two. Betides, there, 

twice in each month there is no tide at all, 

when the moon is near the equinoctial, the 

Water being for fome time quite ftagnant. 

Thefe, with fome other odd appearances at¬ 

tending the fame phenomena, were conti- 

dered by many as infcrutabJe; but Sir Ifaac 

Newton, with peculiar fagacity, adjudged 

them to arife from the concurrence of two 

tides, one from the South Sea, and the other 

from the Indian Ocean. Of each of thefe 

tides there come fucceflively two every day ; 

two at one time greater, and two at another 

Quintus Curtius. 

at 
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that are lefs. The time between the arrival of 

the two greater, is conlidered by him as high 

tide j the time between the two lefter, as ebb. 

In fhort, with this clue, that great mathe¬ 

matician folved every appearance, and fo ef- 

tablifhedhis theory astofilenceevery oppofer. 

This fluduation of the fea from the tides, 

produces another, and more conftant rota¬ 

tion of its waters, from the eaft to the weft, 

in this refped following the courfe of the 

moon. This may be confiaered as one great 

and general current of the waters of the fea; 

and although it be not every where diftin- 

guifhable, it is neverthelefs every where ex- 

iftent, except when oppofed by fome parti¬ 

cular current or eddy, produced by partial 

and local caufes. This tendency of the fea 

towards the weft, is plainly perceivable in all 

the great ftreights of the ocean ; as, for in- 

ftance, in thofe of Magellan, where the tide 

running in from the eaft, rifes twenty feet 

high, and continues flowing fix hours; 

whereas the ebb continues but two hours, 

and the current is direded to the weft. This 

proves that the flux is not equal to the re¬ 

flux ; and that from both rcfults a motion of 

the fea weftward, which is more powerful 

during the time of the flux than the reflux. 

But this motion weftward-has been fenli- 

bly. obferved by navigators, in their paffage 

S 2 back 
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back from India to Madagafcar, and fo on to 

Africa. In the great Pacific Ocean alfo, it 

is very perceivable : but the places where it 

is moil obvious are, as was faid, in thofe 

ftreights which join one ocean to another. 

In the ftreights between the Maldivia iflands, 

in the gulph of Mexico, between Cuba and 

Jucatan. In the ftreights of the gulph of 

Paria, the motion is fo violent that it hath 

received the appellation of the Dragon’s 

Mouth. Northward, in the fea of Canada, 

in Waigat’s ftreights, in the ftreights of Java, 

and, in ftiort, in every ftreight where the 

ocean on one part pours into the ocean on 

the other. In this manner, therefore, is the 

fea carried with an unceafing circulation 

round the globe 5 and, at the fame time that 

its waters are pufhed back and forward with 

the tide, they have thus a progreffive current 

to the weft, which, though lefs obfervable, 

is not the lefs real. 

Befides thefe two general motions of the 

fea, there are others which are particular to 

many parts of it, and are called currents. 

Thefe are found to run in all directions, 

eaft, weft, north, and fouth ; being formed, 

as was faid above, by various caufes; the 

prominence of the Ihores, the narrownefs of 

the ftreights, the variations of the wind, 
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and the inequalities at the bottom. Thefe, 

though no great object to the philofopher, as 

their caufes are generally local and obvious, 

are neverthelefs of the moft material confe- 

quence to the mariner; and, without a know¬ 

ledge of which, he could never fucceed. It 

often has happened, that when a fhip has un¬ 

knowingly got into one of thefe, every thing 

feems to go forward with fuccefs, the mari¬ 

ners fuppofe themfelves every hour ap¬ 

proaching their wifh’d-for port, the wind fills 

their fails, and the (hip’s prow feems to di¬ 

vide the water j but, at laft, by miferable 

experience they find, that inftead of going 

forward, they have been all the time reced¬ 

ing. The bufinefs of currents, therefore, 

makes a confiderable article in navigation ; 

and the dire&ion of their ftream, and their 

rapidity, has been carefully fet down. This 

fome do by the obfervation of‘the furface of 

the current ^ or by the driving of the froth 

along the fhore ; or by throwing out what is 

called the log-line, with a buoy made for 

that purpofe, and by the direction and mo¬ 

tion of this, they judge of the fetting, and the 

rapidity of the current. 

Thcle currents are generally found to be 

moft violent under the equator, where indeed 

all the motions ot the ocean are moft per¬ 

ceivable. 



262 AN HISTORY OF 

(^eivable. Along the coafls of Guinea, if a fhip 
happens to overfhoot the mouth of any river 
it is bound to, the current prevents its re¬ 
turn ; fo that it is obliged to fleer out to fea, 
and take a very large compafs, in order to 
correct the former miftake. Tliefe fet in a 
contrary direction to the general motion of 
the fea weftward ; and that fo ftrongly, that 
a paffage which with thexurrent is gone in 
two days, is with difficulty performed in fix 
weeks againft it. However, they do not ex¬ 
tend above twenty leagues from the coaft j 
and fhips going to the Eaft-Indies, take care 
not to come within the fphere of their adion. 
At Sumatra, the currents, which are ex¬ 
tremely rapid, run from fouth to north : 
there are alfo firong currents between Ma^ 
dagafcar and the Cape of Good Hope. On 
the weftern coafls of America, the current 
always runs from the fouth to the north, 
where a fouth wind, continually blowing, 
moft probably occasions this phenomena. 
But the currents that are moft remarkable, 
are thofe continually flowing into the Medi¬ 
terranean fea, both from the ocean by the 
ftreights of Gibraltar, and at its other extre¬ 
mity, from the Euxine fea by the Archipe¬ 
lago. This is one of the moll extraordinary 
appearances in nature, this large fea receiv¬ 
ing not only the numerous rivers that fall 

into 
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into it, fuch as the Nile, the Rhone, and the 

Po, but alfo a very great influx from the 

Euxine fea on one part, and the ocean on 

the other. At the fame time, it is feen to 

return none of thofe waters it is thus known 

to receive : outlets running from it there are 

none } no rivers but fuch as bring it frefh 

fupplies; no ftreights but what are con- 

ftantly pouring their waters into it: it has 

therefore been the wonder of mankind in 

every age, how, and by what means this vaft 

concourfe of waters are difpofed of; or how 

this fea, which is always receiving, and ne¬ 

ver returning, is no way fuller than before. 

In order to account for this, fome have faid, 

that the water was re-conveyed by fubter- 

raneous paflages into the Red Sea*. There 

is a ftory told of an Arabian califf, who 

caught a dolphin in this fea, admiring the 

beauty of which, he let it go again, having 

previoufly marked it by a ring of iron. Some 

time after a dolphin was caught in the Red 

Sea, and quickly known by the ring to be 

the fame that had been taken in the Medi¬ 

terranean before. Such, however, as have 

not been willing to found their opinions upon 

a ftory, have attempted to account for the 

difpofal of the waters of the Mediterranean 

by evaporation. For this purpofe they have 

* Kircher Mund. Subt. vol. i. 

entered 
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entered into long calculations upon the ex¬ 

tent of its furface, and the quantity of water 

that would be raifed from fuch a furface in 

a year. They then compute how much wa¬ 

ter runs in by its rivers and ftreights in that 

time; and find, that the quantity exhaufled 

by evaporation, greatly exceeds the quantity 

fupplied by rivers and feas. And this folution, 

no doubt would be fatisfa&ory, did not the 

ocean, and the Euxine, evaporate as well as 

the Mediterranean: and as thefe are fubje6l 

to the fame drain, it muft follow, that all the 

feas will in this refped be upon a par; and, 

therefore, there muft be fome other caufe for 

this unperceived drain, and continual fupply. 

This feems to be fatisfa&orily enough ac^ 

counted for by Bocftor Smith, who ftippofes 

an under current running through the 

ftreights of Gibraltar to carry out as much 

water into the ocean, as the upper current 

continually carries in from it. To confirm 

this, he obferves, that nearer home, between 

the north and fouth foreland, the tide is 

known to run one way at top, and the ebb 

another way at bottom. This double cur¬ 

rent he alfo confirms by an experiment 

communicated to him by an able feaman, 

who being with one of the king’s fri¬ 

gates in the Baltic, found he went with 

his boat into the mid-ftream, and was 

carried violently by the current; upon which 

a bafket 
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a bafket was funk, with a large cannon¬ 

ball, to a certain depth of water, which 

gave a check to the boat’s motion; as the 

bafket funk ftill lower, the boat was driven, 

by the force of the water below, againft the 

upper current; and the lower the bafket 

was let down, the ftronger the under current 

was found, and the quicker was the boat’s 

motion againft the upper ftream, which 

feemed not to be above four fathom deep. 

From hence we may readily infer, that the 

fame caufe may operate at the (freights of 

Gibraltar; and that while the Mediterranean 

feems replenifhing at top it may be empty¬ 

ing at bottom. 

The number of the currents at fea are 

impoffible to be recounted, nor indeed are 

they always known; new ones are daily 

produced by a variety of caufes, and as 

quickly difappear. When a regular current 

is oppofed by another in a narrow (freight, 

or where the bottom of the fea is very un¬ 

even, a whirlpool is often formed. Thefe 

were formerly confidered as the moft formi¬ 

dable obftrudtions to navigation, and the 

ancient poets and hiftorians fpeak of them 

with terror; they are defcribed as fwallow- 

ing up fhips, and dafhing them againft the 

rocks at the bottom; apprehenfion did not 

fail to add imaginary terrors to the deferip- 

tion, and placed at the center of the whirl¬ 

pool a dreadful den, fraught with monfters, 
whofc 
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whofe howlings ferved to add new horrors 

to the daflhing of the deep. Mankind at 

prefent, however, view thefe eddies of the 

fea with very little apprehenfion; and fome 

have wTondered how the ancients could have 

fo much overcharged their defcriptions. 

Rut all this is very naturally accounted for. 

In thofe times when navigation was as yet 

but beginning, and the flighteft concuffion 

of the waves generally fent the poor adven¬ 

turer to the bottom, it is not to be wondered 

at that he w7as terrified at the violent agita-r 

tions in one of thefe. When his little fhip, 

but ill fitted for oppofing the fury of the 

fea, was got within the vortex, there was 

then no poflibility of ever returning. To 

add to the fatality, they were always near 

the fhore; and along the fhore was the only 

place where this ill provided mariner durft 

venture to fail. Thefe were, therefore, 

dreadful impediments to his navigation; 

for if he attempted to pafs between them 

and the fhore, he was fometimes fucked in 

by the eddy; and if he attempted to avoid 

them out at fea, he was often funk by the 

ftorm. But in our time, and in our prefent 

improved ftate of navigation, Charybdis, 

and the Euripus, with all the other irregular 

currents of the Mediterranean, are no lon¬ 

ger formidable. Mr. Addifon not attending 
to 
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to this train of thinking, upon paffing 

through the {freights of Sicily, was furprifed 

at the little there was of terror in the pre- 

fent appearance of Scylla andCharybdis*,and 

feems to be of opinion, that their agitations 

are much diminifhed fince the times of an¬ 

tiquity. In fad, from the reafons above, 

all the wonders of the Mediterranean fea 

are defcribed in much higher colours than 

they merit, to us who are acquainted with 

the more magnificent terrors of the ocean. 

The Mediterranean is one of the fmootheft 

and moil gentle feas in the world*, its tides 

are fcarce perceivable, except in the gulph 

of Venice, and fhipwrecks are lefs known 

there than in any other part of the w^orld. 

It is in the ocean, therefore, that thefe 

whirlpools are particularly dangerous, where 

the tides are violent, and the tempefts fierce. 

To mention only one, that called the Mael- 

ftroom, upon the coafts of Norway, which 

is confidered as the moft dreadful and vora¬ 

cious in the world. The name it has re¬ 

ceived from the natives, fignifies the navel 

of the fea, fince they fuppofe that a great 

fhare of the water of the fea is fucked up 

and difcharged by its vortex. A minute 

defcription of the internal parts is not to be 

expeded, fince none wdio were there ever re¬ 

turned to bring back information. The body 

of 
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of the waters that form this whirlpool, are 

extended in a circle above thirteen miles in 

circumference *. In the midft of this ftands 

a rock, againft which the tide in its ebb is 

dafhed with inconceivable fury. At this 

time it inftantly fwallows up all things that 

come within the fphere of its violence, trees, 

timber, and fhipping. No {kill in the ma¬ 

riner, nor ftrength of rowing, can work an 

efcape: the failor at the helm finds the fhip 

at firft go into a current oppofite to his in¬ 

tentions; his veflel’s motion, tho* flow in 

the beginning, becomes every moment more 

rapid; it goes round in circles ft ill narrower 

and narrower, till it laft it is dafhed againft 

the rocks, and inftantly difappears: nor is it 

feen again for fix hours: till the tide flow¬ 

ing, it is vomited forth with the fame .vio¬ 

lence with which it was drawn in. The 

noife of this dreadful vortex ftill farther con¬ 

tributes to encreafe its terror, which with 

the dafhing of the waters, and the dreadful 

valley, if it may be fo called, caufed by 

their circulation, makes one of the moil 

tremendous obje&s in nature. 

* Kircher Mund. Subt. vol. i. p. 156, 

CHAP. 

* 
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CHAP. XVII. 

Of the Changes produced by the Sea upon 

the Earth. 

From what has been faid, as well of the 

earth as of the fea, they both appear to be 

in continual fluctuation. The earth, the 

common promptuary that fupplies fubfift- 

ence to men, animals, and vegetables, is 

continually furnifhing its ftores to their fup- 

port. But the matter which is thus derived 

from it, is foon reftored and laid down again 

to be prepared for frefh mutations. The 

tranfmigration of fouls is no doubt falfe and 

whimficalj but nothing can be more certain 

than the tranfmigration of bodies: the fpoils 

of the meaneft reptile may go to the forma¬ 

tion of a prince; and, on the contrary, as 

the poet has it, the body of Casfar may be 

employed in flopping a beer barrel. From 

this, and other caufes, therefore, the earth 

is in continual change. Its internal fires, 

the deviation of its rivers, and the falling of 

its mountains, are daily altering its furface; 

and geography can fcarce recoiled the lakes 

and the vallies that hiftory once defcribed. 

But thefe changes are nothing to the infta- 

bility 
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bility of the ocean. It would feem that in¬ 

quietude was as natural to it as its fluidity. 

It is firft feen with a conftant and equable 

motion going towards the weft; the tides 

then interrupt this progreftion, and for a time 

drive the waters in a contrary diredion; be¬ 

tide thefe agitations, the currents ad their 

part in a fmaller fphere, being generally 

greateft where the other motions of the fea 

are leaft; namely, neareft the fhore: the 

winds alfo contribute their fhare in this uni- 

verfal fluduation; fo that fcarce any part of 

the fea is wholly feen to ftagnate. 

Nil enim quiefcit, undis impellitur unda9 

Et fpiritus et calor toto fe corpore mifcent. 

As this great element is thus changed, and 

continually labouring internally, it may be 

readily fuppofed that it produces correfpon- 

dent changes upon its ihores, and thofe parts 

of the earth fubjed to its influence. In 

fad, it is every day making confiderable al¬ 

terations, either by overflowing its fhores 

in one place, or deferting them in others; 

by covering over whole trads of country, 

that were cultivated and peopled, at one 

time; or by leaving its bed to be appropri¬ 

ated to the purpofes of vegetation, and to 

fupply a new theatre for human induftry at 

another. 
In 
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In this ftruggle between the earth and the 

fea for dominion, the greateft number of our 

fhores feem to defy the whole rage of the 

waves, both by their height, and the rocky 

materials of which they are compofed. The 

coafts of Italy, for inftance *, are bordered 

with rocks of marble of different kinds, the 

quarries of which may eafily be diftinguidl¬ 

ed at a diftance from fea, and appear like 

perpendicular columns, of the moft beautiful 

kinds of marble, ranged along the fhore. In 

general, the coafts of France, from Breft to 

Bourdeaux, are compofed of rocks * as are 

alfo thofe of Spain and England, which de¬ 

fend the land, and only are interrupted here 

and there to give an egrefs to rivers, and to 

grant the conveniences of bays and harbours 

to our {hipping. It may be in general re¬ 

marked, that wherever the fea is moft violent 

and furious, there the boldeft fhores, and of 

the moft compadt materials, are found to op- 

pofe it. There are many fhores feveral hun¬ 

dred feet perpendicular, againft which the 

fea, when fwollen with tides or ftorms, rifes 

and beats with inconceivable fury. In *f* the 

Orkneys, where the fhores are thus formed, 

it fometimes, when agitated by a ftorm, rifes 

two hundred feet perpendicular, and dafhes 

* BufFon, vol. ii. p. 199. f Idem, vol. ii. p. 191. 

up 
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up its fpray, together with fand, and other 

fubftances that compofe its bottom, upon 
land, like fhowers of rain. 

From hence, therefore, we may conceive 

how the violence of the fea, and the boldnefs 

of the fhore, miy be faid to have made each 

other. Where the fea meets no obftacles, 

it fpreads its waters with a gentle intumes¬ 

cence, till all its power is deftroyed, by its 

wanting depth to aid its motion. Rut when 

its progrefs is checked in the midft, by the 

prominence of rocks, or the abrupt elevation 

of the land, it dafhes with all the force of its 

depth againft the obftacle, and forms, by its 

repeated violence, the abruptnefs of the fhore 

which confines its impetuofity. Where the 

fea is extremely deep, or very much vexed 

by tempefts, it is no fmall obftacle that can 

confine its ras;e; and for this reafon we fee 

the boldefl fhores projeded againft the deep- 

eft waters; all lefs impediments having long 

before been furmounted and wafhed away. 

Perhaps of all the fhores in the world, there 

is not one fo high as that to the weft of 

St. Kilda, which, upon a late admeasure¬ 

ment *, was found to be fix hundred fa¬ 

thom perpendicular above the furface of the 
fea. Here alfo, the fea is deep, turbulent, 

* Defcription of St. Kilda. 

and 
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and ftormy ; fo that it requires great force in 

the fhore to oppofe its violence. In many 

parts of the world, and particularly upon the 

coafts of the Eaft Indies, the fhores, though 

not high above water, are generally very 

deep, and confequently the waves roll againft 

land with great weight and irregularity. This 

rifing of the waves againft the fhore, is call¬ 

ed by mariners, the furf of the lea } and in 

fhipwrecks is generally fatal to fuch as at¬ 

tempt to fwim on fhore. In this cafe, no 

dexterity in the fvvimmer, no float he* can 

ufe, neither fwimming girdle nor cork jacket 

will fave him; the weight of the fuperin- 

cumbent wave breaks upon him at once, 

and crufhes him with certain ruin. Some 

few of the natives, however, have the art of 

fwimming and of navigating their little 

boats near thofe fhores, where an European 

is fure of inftant deftru&ion. 

In places where the force of the fea is lefs 

violent, or its tides lefs rapid, the fhores are 

generally feen to defeend with a more gra¬ 

dual declivity. Over thefe, the waters of 

the tidefteal by almoft imperceptible degrees, 

covering them for a large extent, and leaving 

them bare on its recefs. Upon thefe fhores, 

as was faid, the fea fcldom beats with any 

great violence, as a large wave has not 

depth fuflicient to float it onwards, fo that 

Vol. I. T here 
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here only are to be feen gentle furges mak¬ 

ing calmly towards land, and leffening as 

they approach,, As the fea, in the former 

defeription, is generally feen to prefent 

profpects of tumult, and uproar, here it more 

ufually exhibits a fcene of repofe and tran¬ 

quil beauty. Its waters, which when fur- 

veyed from the precipice, afforded a muddy 

greenifh hue, arifing from their depth and 

pofition to the eye when regarded from a 

fhelving fhore, wear the colour of the fky, 

and’feem rifing to meet it. The deafening 

noife of the deep fea, is here converted into 

gentle murmurs * inftead of the water’s dafh- 

ing againft the face of the rock, it advances 

and recedes, ftill going forward, but with 

juft force enough to pufh its weeds and fhells, 

by infenfible approaches, to the fhore. 

There are ftill other fhores, befide thofe 

already defcribed, which either have been 

taifed by art to oppofe the fea’s approaches, 

or from the fea’s gaining ground, are threat¬ 

ened with imminent deftrudlion. The fea’s 

being thus feen to give and take away lands 

at pleafure, is, without queftion, one of the 

moft extraordinary confiderations in all na¬ 

tural hiftory. In fome places it is feen to 

obtain the fuperiority by flow and certain 

approaches ; or to burft in at once, and 
. - . i 

* Newton’s Optics, p. 163—167, 

over- 



THE E A R T H. 275 

overwhelm all things in undiflinguilhed de- 

flru&ion j in other places it departs from its 

fhores, and where its waters have been 

known to rage, it leaves fields covered with 

the moft beautiful verdure. 

The formation of new lands by the fea’s 

continually bringing its fediment to one 

place, and by the accumulation of its lands 

in another, is eafily conceived. We have 

had many inftances of this in England. The 

illand of Oxney, which is adjacent to Rom- 

ney-marfh, was produced in this manner. 

Th is had for a long time been a low level, 

continually in danger of being overflown by 

the river Rother ; but the fea, by its depofi- 

tions, has gradually raifed the bottom of the 

river, wrhile it has hollowred the mouth ; fo 

that the one is fufficiently fecured from in¬ 

undations, and the other is deep enough to 

admit fhips of confiderable burthen. The 

like alfo may be feen at that bank called the 

Dogger-bands, where two tides meet, and 

which thus receive new increafe every day, 

fo that in time the place feems to promife 

fair for being habitable earth. On many 

parts of the coafis of France, England, Hol¬ 

land, Germany, and Pruflia, the fea has been 

fenfibly known to retire*. Hubert Thomas 

aflerts, in his Defcription of the Country of 

* BufFon, vnl. vi. p. 424. 

T 2 Liege, 
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Liege, that the fea formerly encompaffed 

the city of Tongres, which, however, is at 

prefent thirty-five leagues diftant from it: 

this affertion he fupports by many ftrong 

reafons; and among others, by the iron rings 

fixed in the walls of the town, for fattening 

the fhips that came into the port. In Italy 

there is a confiderable piece of ground gain¬ 

ed at the mouth of the river Arno; and Ra¬ 

venna, that once flood by the fea-fide is now 

confiderably removed from the fame. But 

we j need fcarce mention thefe, when we 

find that the whole kingdom of Holland 

feems to be a conqueft upon the fea, and in 

a manner refcued from its bofom. The fur- 

face of the earth, in this country, is below 

the level of the bed of the fea * and I re¬ 

member, upon approaching the coaft, to 

have looked down upon it from the fea, as 

into a valley ; however, it is every day ri¬ 

ling higher by the depofitions made upon 

it, both by the fea, the Rhine, and the 

Meufe; and thofe parts which formerly ad¬ 

mitted large men of war, are now known to 

be too fhallow to receive fhips of very mo¬ 

derate burthen*. The province of Jucatan, 

a peninfula in the gulph of Mexico, was for¬ 

merly a part of the fea : this tradt, which 

ftretches out into the ocean an hundred 

Buffon, vol, vi, p. 424* 

leagues* 
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leagues, and which is above thirty broad, is 

every where, at a moderate depth below the 

fnrface, compofed of fhells, which evince 

that its land once formed the bed of the fea. 

In France, the town of Aigues Mortes was a 

port in the times of St. Louis, which is now 

removed more than four miles from the fea. 

Pfalmodi, in the fame kingdom, was an 

ifland in the year 815, but is now more than 

fix miles from the fhore. All along the 

coafts of Norfolk, I am very well allured, 

that in the memory of man, the Tea* has 

gained fifty yards in fome places, and has 

loft as much in others. 

Thus numerous, therefore, are the in- 

ftances of new lands having been produced 

from the fea, which, as we fee, is brought 

about two different ways : firft, by the wa¬ 

ters raifing banks of fand and mud where 

their fediment is depofited ^ and fecondly, 

by their relinquifhing the fhore entirely, and 

leaving it unoccupied to the induftry of man. 

But as the fea has been thus known to re¬ 

cede from fome lands, fo has it, by fatal ex¬ 

perience, been found to encroach upon 

others: and, probably, thefe depredations on 

one part of the fhore, may account for their 

dereliction from another\ for the current 

which refted upon fome certain bank, hav¬ 

ing got an egrefs in fome other place, it no 

longer 
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longer preffes upon its former bed, but pours 

all its ftream into the new entrance, fo that 

every inundation of the fea may be attended 

with fome correfpondent dereliction of ano¬ 

ther fhore. 

However this be, we have numerous his¬ 

tories of the fea’s inundations, and its bury¬ 

ing whole provinces in its bofom. Many 

countries that have been thus deftroyed, ftill 

bear melancholy witnefs to the truth of hif- 

tory ; and fhew the tops of their houfes, and 

the fpires of their fteeples, ftill ftanding at 

the bottom of the water. One of the moft 

confiderable inundations we have in hiftory, 

is that which happened in the reign of Henry 

I. which overflowed the eftates of the Earl 

Godwin, and forms now that bank called the 

Goodwin fands. In the year 1546, a fimilar 

irruption of the fea deftroyed an hundred 

thoufand perfons in the territory of Dort * 

and yet a greater number round Dullart. In 

Friezland, and Zealand, there were more 

than three hundred villages overwhelmed j 

and their remains continue ftill vifible at the 

bottom of the water in a clear day. The 

Baltic fea has, by flow degrees, covered a 

large part of Pomerania } and, among others, 

deftroyed and overwhelmed the famous port 

of Vineta. In the fame manner, the Nor¬ 

wegian fea has formed feveral little iflands 

from 
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from the main land, and ftill daily advances 

upon the continent. The German fea has 

advanced upon the fhores of Holland, near 

Catt, fo that the ruins of an ancient citadel 

of the Romans, which was formerly built 

upon this coaft, are now actually under wa¬ 

ter. To thefe accidents feveral more might 

be added ; our own hiftorians, and thofeof 

other countries, abound with them ; almoft 

every flat fhore of any extent, being able to 

fhew fomething that it has loft, or fome- 

thing that it has gained from the fea. 

There are fome fhores on which the fea 

has made temporary depredations ; where it 

has overflowed, and after remaining perhaps 

fome ages, it has again retired of its own ac¬ 

cord, or been driven back by the induftry of 

man*. There are many lands in Norway, 

Scotland, and the Maldivia iflands, that are 

at one time covered with water, and at ano¬ 

ther free. The country round the Ille of 

Ely, in the times of Bede, about a thoufand 

years ago, wTas one of the moft delightful 

fpots in the whole kingdom. It was not 

only richly cultivated, and produced all the 

neceftaries of life, but grapes alfo that af¬ 

forded the moft excellent wine. The accounts 

of that time are copious in the defeription of 

its verdure and fertility ; its rich paftures, 

* Buffon, vol. ii. p. 425. 

covered 
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covered with flowers and herbage -9 its beau¬ 

tiful (hades, and wholfome air. But the fea 

breaking in, upon the land, overwhelmed 

the whole country, took pofleflion of the 

foil, and totally deftroyed one of the mod 

beautiful vallies in the world. Its air, from 

being dry and healthful, from that time be¬ 

came mod unwholfome, and clogged with 

vapours; and the fmall part of the country 

that, by being higher than the reft, efcaped 

the deluge, was foon rendered uninhabitable, 

from its noxious vapours. Thus this coun¬ 

try continued under water for fome centu¬ 

ries ; till, at laft, the fea, by the fame caprice 

which had prompted its invafions, began to 

abandon the earth in like manner. It 

has continued for fome ages to relinquifh its 

former conquefts ; and although the inhabi¬ 

tants can neither boaft the longevity, nor the 

luxuries of their former pre-occupants, yet 

they find ample means of fubfiftence ; and if 

they happen to furvive the flrft years of their 

refidence there, they are often knowm to 

arrive at a good old age. 

But although hiftory be filent as to many 

other inundations of the like kind, where the 

fea has overflowed the country, and after¬ 

wards retired, yet we have numberlefs tefti- 

monies of another nature, that prove it be¬ 

yond the poflibility of doubt: I mean thofe 

numerous trees that are found buried at 
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confiderable depths in places where either 

rivers, or the fea, has accidentally over¬ 

flown *. At the mouth of the river Nefs, 

near Bruges, in Flanders, atgithe depth of 

fifty feet, are found great quantities of trees 

lying as clofe to each other as they do in a 

wood: the trunks, the branches, and the 

leaves, are in fuch perfedt prefervation, that 

the particular kind of each tree may inftantly 

be known. About five hundred years ago, 

this very ground was known to have been 

covered with the fea; nor is there any hiftory 

or tradition of its having been dry ground, 

which we can have no doubt muft have been 

the cafe. Thus we fee a country flourifh- 

ing in verdure, producing large forefts, and 

trees of various kinds, overwhelmed by the 

fea. We fee this element depofiting its fe- 

diment to an heighth of fifty feetj and its 

waters muft, therefore, have rifen much 

higher. We fee the fame, after it has thus 

overwhelmed, and funk the land fo deep 

beneath its flime, capricioufly retiring from 

the fame coafts, and leaving that habitable 

once more, which it had formerly deftroyed. 

All this is wonderful j and perhaps, inftead of 

attempting to enquire after the caufe, which 

has hitherto been infcrutable, it will beft be¬ 

come us to reft fatisfied with admiration. 

* Buffon, vol. ii. p. 403. 

At 
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At the city of Modena in Italy, and about 

four miles round it, wherever it is dug, when 

the workmen arrive at the depth of fixty- 

three feet, they come to a bed of chalk, which 

they bore with an augre five feet deep: they 

then withdraw from the pit, before the augre 

is removed, and upon its extraction, the wa¬ 

ter burfts up through the aperture with great 

violence, and quickly fills this new made 

well, which continues full, and is affeCted 

neither by rains nor droughts. But that which 

is moft remarkable in this operation, is the 

layers of earth as we defcend. At the depth 

of fourteen feet, are found the ruins of an an^ 

cient city, paved ftreets, houfes, floors, and 

different pieces of Mofaic. Under this is 

found a folid earth, that would induce one to 

think had never been removed; however, 

under it is found a foft oozy earth, made up 

of vegetables; and at twenty-fix feet depth, 

large trees entire, fuch as walnut-trees, with 

the walnuts ftill flicking on the ftem, and 

their leaves and branches in exaCt preferva- 

tion. At twenty-eight feet deep, a foft chalk 

is found, mixed with a vaft quantity of fhells; 

and this bed is eleven feet thick. Under 

this, vegetables are found again, with leaves, 

and branches of trees as before; and thus 

alternately chalk and vegetable earth to 

the depth of fixty-three feet. Thefe are 
the 

* 
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the layers wherever the workmen attempt to 

bore; while in many of them, they alfo find 

pieces of charcoal, bones, and bits of iron. 

From this defcription, therefore, it appears, 

that this country has been alternately over¬ 

flowed and deferted by the fea, one age after 

another: nor were thefe overflowings and 

retirings of trifling depth, or of fhort conti¬ 

nuance. When the fea burft in, it mult 

have been a long time in overwhelming the 

branches of the fallen foreft with its fedi- 

ment; and ftill longer in forming a regular 

bed of (hells eleven feet over them. It mult 

have, therefore, taken an age, at lead, to 

make any one of thefe layers ; and we may 

conclude, that it mult have been many ages 

employed in the produdion of them all. 

The land 'alfo, upon being deferted, mud 

have had time to grow compad, to gather 

frefh fertility, and to be drained of its wa¬ 

ters before it could be difpofed to vegetation; 

or before its trees could have (hot forth again 

to maturity. 

We have indances nearer home of the 

fame kind, given us in the Philofophical 

Tranfadions; one of them by Mr. Derham. 

An inundation of the fea, at Dagenham, in 

Elfex, laying bare a part of the adjacent pas¬ 

ture, for above two hundred feet wide, and, 

in fome places, twenty deep, it difcovered a 

number 
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number of trees that had lain there for many 

ages before; thefe trees, by lying long under 

ground, were become black and hard, and 

their fibres fo tough, that one might as eafily 

break a wire, as any of them: they lay fo 

thick in the place where they were found, 

that in many parts he could ftep from one to 

another : he conceived alfo, that not only all 

the adjacent marfhes, for feveral hundred 

acres, were covered underneath with fuch 

timber, but alfo the marfhes along the mouth 

of the Thames, for feveral miles. The meet¬ 

ing with thefe trees at fuch depths, he afcribes 

to the fediment of the river, and the tides, 

which conftantly wafhing over them, have 

always left fome part of their fubftance be^ 

hind, fo as, by repeated alluvions, to work a 

bed of vegetable earth over them, to the 

height at which he found it. 

The levels of Hatfield-Chace,in Yorkfhire, 

a trad of above eighteen thoufand acres, 

which was yearly overflown, was reduced to 

arable and pafture-land, by one Sir Corne¬ 

lius Vermufden, a Dutchman. At the 

bottom of this wide extent, are found mil¬ 

lions of the roots and bodies of trees, of 

fuch as this ifland either formerly did, or 

does at prefent produce. The roots of 

all ftand in their proper poftures; and 

by them, as thick as ever they could 

grow. 
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grow, the refpedfive trunks of each, feme 

above thirty yards long. The oaks, fome 

of which have been fold for fifteen pounds 

a piece, are as black as ebony, very lafting, 

and clofe grained. The afh-trees are as foft 

as earth, and are commonly cut in pieces 

by the workmen’s fpades, and as foon as 

flung up in the open air, turntoduft. But 

all the reft, even the willows themfelves, 

w*hich are fofter than the afh, preferve their 

fubftance and texture to this very day. 

Some of the firs appear to have vegetated, 

even after they wrere fallen, and to have, 

from their branches, ftruck up large trees, 

as great as the parent trunk. It is obferve- 

able, that many of thefe trees have been 

burnt, fome quite through, fome on one fide, 

fome have been found chopped and fquared, 

others riven wbth great wooden wedges, all 

fufflciently manifefting, that the country 

which was deluged, had formerly been inha¬ 

bited. Near a great root of one tree, were 

found eight coins of the Roman emperors j 

and, in fome places, the marks of the ridge 

and furrow7 wrere plainly perceivable, w'hich 

teftified that the ground had formerly been 

patient of cultivation. 

The learned naturalift who has given this 

defcription *, has pretty plainly evinced, that 

* Phil, Tranf. vol. iv. part ii. p. 214. 
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this foreft, in particular, mu ft have been thus 

levelled by the Romans; and that the fall¬ 

ing of the trees, mu ft have contributed to 

the accumulation of the waters. u The 

Romans,” fays he, “ when the Britons fled, 

always purfued them into the fortreffes of 

low woods, and miry forefts: in thefe, the 

wild natives found fhelter; and when oppor¬ 

tunity offered, iffued out, and fell upon their 

invaders without mercy. In this manner, 

the Romans were at length fo harraffed, that 

orders were iffued out for cutting down all 

the woods and forefts in Britain. In order 

to effedt this and deftroy the enemy the eafi- 

er, they fet fire to the woods, compofed of 

pines, and other inflammable timber, which 

ipreading, the conflagration deftroyed not 

only the foreft, but infinite numbers of the 

wretched inhabitants who had taken fhelter 

therein. When the pine-trees had thus done 

what mifchief they could, the Romans then 

brought their army nearer, and, with whole 

legions of the captive Britons, cut down 

moft of the trees that were yet left Handing; 

leaving only here and there fome great trees 

untouched, as monuments of their fury. 

Thefe, unneedful of their labour, being 

deftitute of the fupport of their underwood, 

and of their neighbouring trees, were eafily 

overthrown by the winds, and, without in¬ 

terruption, 
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terruption, remained on the places where 
they happened to fall. The foreft, thus 
fallen, muft neceffarily have flopped up the 
currents, both from land and fea j and turn¬ 
ed into great lakes, what were before but 
temporary ftreams. The working of the wa¬ 
ters here, the confumption and decay of 
rotten boughs and branches, and the vaft 
encreaie of water-mofs which flourishes 
upon marfhy grounds, foon formed a cover¬ 
ing over the trunks of the fallen trees, and 
raifed the earth feveral feet above its former 
level. The earth thus every day fwelling, 
by a continual encreafe from the fediment 
of the waters, and by the lightnefs of the 
vegetable fubftances of which it was com- 
pofed, foon overtopt the waters by which 
this intumefcence was at firft affeded ; fo 
that it entirely got rid of its inundations, 
or only demanded a flight afliftance from 
man for that purpofe.” And this may be the 
origin of all bogs whatfoever, which are 
formed by the putrefadion of vegetable fub¬ 
ftances, mixed with the mud and flime de- 
pofited by waters, and at length acquiring 
a fufficient confiftency. 

From this we fee what powerful effeds 
the fea is capable of producing upon its 
Shores, either by overflowing fome, or 
deferting others; by altering the diredion 

of 
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of thefe, and rendering thofe craggy and 

precipitate, which before were fhelving. 

But the influence it has upon thefe, is no-* 

thing to that which it has upon that great 

body of earth which forms its bottom. It 

is at the bottom of the fea that the greateft 

wonders are performed, and the moft rapid 

changes are produced; it is there that the 

motion of the tides and the currents have 

their whole force, and agitate the fubftan- 

ces of which their bed is compofed. But 

all thefe are almoft wholly hid from human 

curioflty; the miracles of the deep are per¬ 

formed in fecret; and we have but little in¬ 

formation from its abyffes, except what we 

receive by infpedion at very fhallow depths, 

or by the plummet, or from divers, who are 

known to defcend from twenty to thirty 

fathom*. ' 

The eye can reach but a very fhort way 

into the depths of the fea; and that only 

when its furface is glaflfy and ferene. In 

many feas it perceives nothing but a bright 

fandy plain at bottom, extending for feve- 

ral hundred miles, without an intervening 

objed. But in others, particularly in the 

Red Sea, it is very different; the whole 

bottom of this extenfive bed of waters 

is, literally fpeaking, a foreft of fubmarine 
- f -i.y 

* Phil. Tranf. vol. iv. part ii. p. 192. 
plants. 
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plants, and corals formed by infeds for their 

habitation, fometimes branching out to a 

great extent. Here are feen the madre¬ 

pores, the fponges, moffes, fea mufhrooms, 

and other marineproductions, covering every 

part of the bottom; fo that fome have even 

fuppofed the fea to have taken its name 

from the colour of its plants below. How¬ 

ever, thefe plants are by no means peculiar 

to this fea, as they are found in great quan¬ 

tities in the Perfian gulph, along the coafts 

of Africa, and thofe of Provence and Cata¬ 

lonia. 

The bottom of many parts of the fea near 

America, prefents a very different, though 

a very beautiful appearance. This is cover¬ 

ed with vegetables, which make it look as 

green as a meadow, and beneath are feen 

thoufands of turtles, and other fea animals, 

feeding thereon. 

In order to extend our knowledge of the 

fea to greater depths, recourfe has been had 

to the plummet; which is generally made 

of a lump of lead of about forty pounds 

weight, fattened to a cord *. This, how¬ 

ever, only anfwers in moderate depths; 

for when a deep fea is to be founded, the 

matter of which the cord is compofed, be¬ 

ing lighter than the w’ater, floats upon it, 

VOL. I. 

Button, vol. ii. p 5. 
u and 
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and when let down to a confiderable depths 

its length fo encreafes its furface, that it is 

often fufficient to prevent the lead from 

finking; fo that this may be the reafon that 

fome parts of the fea are faid to have no 

bottom. 
In general, we learn from the plummet, 

that the bottom of the fea is tolerably even 

where it has been examined; and that the 

farther from the Ihore, the fea is in general 

the deeper. Notwithstanding, now and 

then, in the midft of a great and unfathom¬ 

able ocean, we often find an ifland railing 

its head, and fingly braving its fury. Such 

illands may be confidered as the mountains 

of the deep; and, could we for a moment 

imagine the waters of the ocean removed, 

or dried away, we fhould probably find the 

inequalities of its bed refembling thofe that 

are found at land. Here extenfive plains; 

there valleys; and, in many places moun¬ 

tains of amazing height. M. Buache has 

actually given us a map of that part of 

its bottom, which lies between Africa and 

America, taken from the feveral found¬ 

ings of mariners: in it we find the fame 

uneven furface that we do upon land, the 

fame eminences, and the fame deprelfions. In 

fuch an imaginary profpedt, howxver, there 

would be this difference, that as the tops 

of land mountains appear the molt * barren 

and 
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and rocky, the tops of fea-mountains would 

be found the moft verdant and fruitful. 

The plummet, which thus gives us fome 

idea of the inequalities of the bottom, leaves 

us totally in the dark as to every other parti-? 

cular; recourfe, therefore, has been had to di¬ 

vers: thefe, either being bred up in this dan¬ 

gerous way of life, and accuflomed to remain 

fome time under water without breathing, or 

affified by means of a diving-bell, have been 

able to return fome confufed and uncertain 

accounts of the places below. In the great 

diving-bell improved by Dodor Halley, which 

was large enough to contain five men, and 

was fupplied with frefh air by buckets, that 

alternately rofe and fell, they defcended fifty 

fathom. In this huge machine, which was 

let dowm from the maft of the fhip, the doc¬ 

tor himfelf went down to the bottom, where 

when the fea was clear, and efpecially when 

the fun fhone, he could fee perfectly w’ell to 

write or read, and much more to take up 

any thing that was underneath: at other 

times, when the water was troubled and 

thick, it was as dark as night below, fo that 

he wTas obliged to keep a candle lighted at 

the bottom. But there is one thing very 

remarkable, which is, that the water which 

from above was ufually feen of a green co¬ 

lour, when looked at from below, appeared 

U 3 tty 
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to him of a very different one, calling a red- 

nefs upon one of his hands, like that of da- 

mafk rofes A proof of the Tea’s taking its 

colour not from any thing floating in it, but 

from the different reflexions of the rays of 

light. Upon the whole, the accounts we 

have received from the bottom, by this con¬ 

trivance, are but few. We learn from it, 

and from divers in general, that while the 

furface of the fea may be deformed by tem- 

pefts, it is ufually calm and temperate be- 

leow •f; that fome divers who have gone 

down when the weather was calm, and came 

up when it was tempeftuous, were furprized 

at their not perceiving the change at the 

bottom. This, however, muff not be fup- 

pofed to obtain with regard to the tides, and 

the currents, as they are feen conftantly Shift¬ 

ing their bottom; taking their bed with great 

violence from one place, and depofiting it 

upon another. We are informed, alfo, by di¬ 

vers, that the fea grows colder in proportion 

as they defcend to the bottom; that as far as 

the fun’s rays pierce, it is influenced by their 

warmth; but lower, the cold becomes almoft 

intolerable. A perfon of quality, who had 

been himfelf a diver, as Mr. Boyle informs 

us, declared, that though he feldom defcended 

above three or four fathoms, yet he found it 

m Newton’s Optic, p. 56. + Boyle, vol. iii. p. 242. 

‘ . , fo 
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fo much colder than near the top, that he 

could not well endure it ^ and that being let 

down in a great diving-bell, although the 

water could not immediately touch him, he 

found the air extremely cold upon his firft 

arrival at the bottom. 

From divers alfo we learn, that the fea in 

many places is filled with rocks at bottom; 

and that among their clifts, and upon their 

fides, various fubftances fprout forward, 

which are either really vegetables, or the nefts 

of infedts, encreafed to fome magnitude. 

Some of thefe affume the fhape of beautiful 

flowers; and, tho’ foft, when taken up, foon 

harden, and are kept in the cabinets of the 

curious. 

But, of all thofe divers who have brought 

us information from the bottom of the deep, 

the famous Nicola Pefce, whofe performances 

are told us by Kircher, is the moft celebrated. 

I will not fo much as pretend to vouch for the 

veracity ofKircher’s account, which he aflures 

us he had from the archives of the kings of 

Sicily; but it may ferve to enliven an heavy 

chapter. “ In the times of Frederic, king 

of Sicily, there lived a celebrated diver, 

whole name was Nicolas, and who, from his 

amazing fkill in fwimming, and his perfe- 

ye ranee under water, was furnamed the fifh. 
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This man had, from his infancy, been ufed to 

the feaj and earned his fcanty fubfiftence by 

diving for corals, and oyfters^ which he fold 

to the villages on (bore. His long acquaint¬ 

ance with the fea, at laft, brought it to be 

almoft his natural element. He frequently 

was known to fpend five days in the midft of 

the waves, without any other provifions than 

the fifh which he caught there, and ate raw. 

He often fwam over from Sicily into Calabria, 

a tempeftuous and dangerous pafiage, car¬ 

rying letters from the king. He was fre¬ 

quently known to fwim among the gulphs of 

the Lipari iftands, no way apprehenfive of 

danger. 

“ Some mariners Out at fea One day ob- 

ferved fomething at fome diftance from them, 

which they regarded as a fea-monfter, but 

Upon its approach, it was known to be Nico¬ 

las, whom they took into their fhip. When 

they afked him whither he was going in fo 

ftormy and rough a fea, and at fuch a diftance 

from land, he (hewed them a packet of let¬ 

ters, which he was carrying to one of the 

towns of Italy, exaddy done up in a leather 

bag, in fuch a manner as that they could not 

be wetted by the fea. He kept them thus 

company for fome time on their voyage, con- 

verfing, and afking queftions; and after eat- 
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jng an hearty meal with them, he took his 

leave, and jumping into the fea, purfued his 

voyage alone. 

“ In order to aid thefe powers of enduring 

in the deep, nature feemed to have afiifted 

him in a very extraordinary manner; for the 

fpaces between his fingers and toes were 

webbed, as in a goofe; and his cheft became 

fo very capacious, that he vcould take in at 

one infpiration, as much breath as would 

ferve him for an whole day. 

“ The account of fo extraordinary a perfon 

did not fail to reach the king himfelf; wTho, 

adluated by the general curiofity, ordered that 

Nicolas fhould be brought before him. It was 

no eafy matter to find Nicolas, who generally 

fpent his time in the folitudes of the deep; 

but at laft, however, after much fearching, 

he wras found, and brought before his ma- 

jefty. The curiofity of this monarch had 

been long excited by the accounts he had 

heard of the bottom of the gulph of Charyb- 

dis; he now, therefore, conceived that it 

would be a proper opportunity to have more 

certain information. He therefore com¬ 

manded our poor diver to examine the bot¬ 

tom of this dreadful whirlpool; and, as an 

incitement to his obedience, ordered a golden 

cup to be flung into it. Nicolas was not 

infen- 
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infenfible of the danger to which he was ex- 

pofed; dangers beft known only to himfelf; 

and he therefore prefumed to remonftrate: 

but the hopes of the reward, the defire of 

pleafing the king, and the pleafure of {hew¬ 

ing his {kill, at laft prevailed. He inftantly 

jumped into the gulph, and was fwallowed 

as inftantly up in its boforre He continued 

for three quarters of an hour below; during 

which time, the king and his attendants re^ 

mained upon fhore, anxious for his fate ; but 

he at laft appeared, buffeting upon the fur- 

face, holding the cup in triumph in one hand, 

and making his way good among the waves 

with the other. It may be fuppofed he was 

received with applaufe, upon his arrival on 

fhore: the cup was made the reward of his 

adventure; the king ordered him to be taken 

proper care of; and, as he was fomewat fa¬ 

tigued and debilitated by his labour, after an 

hearty meal, he was put to bed, and permit¬ 

ted to refrefh himfelf by fleeping. 

“ When his fpirits were thus reftored, he 

was again brought, to fatisfy the curiofity 

with a narrative of the wonders he had feen; 

and his account was to the following effecft. 

He would never, he faid, have obeyed the 

king’s commands, had he been apprized of 

half the dangers that were before him. 

There 
- . 3 
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There were four thirigs, he faid, that ren¬ 

dered the gulph dreadful, not only to men, 

but even to the fifties themfelves: firft, the 

force of the water burfting up from the bot¬ 

tom, which require great ftrength to refill; 

fecondly, the abruptnefs of the rocks, that on 

every fide threatened deftrudion; thirdly, 

the force of the whirlpool, dafhing againll 

thofe rocks; and fourthly, the number and 

magnitude of the polypous fifh,fome of which 

appeared as large as a man, and wThich every 

where flicking againft the rocks, projeded 

their fibrous arms to entangle him. Being 

afked how he was able fo readily to find the 

cup that hadb>een thrown in, he replied, that 

it happened to be flung by the waves into 

the cavity of a rock, againft which he him- 

felf was urged in his defcent. This account, 

however, did not fatisfy the king’s curiofity: 

being requefted to venture once more into 

the gulph for further difcoveries, he at firft 

refufed; but the king, defirous of having the 

moft exad information poffible of all things 

to be found in the gulph, repeated his folli- 

citations; and, to give them ftill greater 

weight, produced a larger cup than the for¬ 

mer, and added alfo a purfe of gold. Upon 

thefe confiderations, the unfortunate Pefla- 

cola once again plunged into the whirlpool, 

and was never heard of more.” 

C H A P. 
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CHAP. XVIII. 

A fummary Account of the Mechanical Pro¬ 

perties of Air. 

Having defcribed the earth and the fea, 

we now afcend into that fluid which fur- 

rounds them both; and which, in fome mea- 

fure, fupports and fupplies all animated na¬ 

ture. As upon viewing the bottom of the 

ocean from its furface, we fee an infinity of 

animals moving therein, and feeking food; 

fo were fome fuperior being to regard the 

earth at a proper diftance, he might confider 

us in the fame light: he might, from his fu¬ 

perior ftation, behold a number of bufy lit* 

tie beings, immerfed in the aerial fluid, that 

every where furrounds them, and feduloufly 

employed in procuring the means of fubfift- 

ence. This fluid, though too fine for the 

grofs perception of its inhabitants, might, 

to his nicer organs of fight, be very vi- 

fible; and, while he at once faw into its 

operations, he might fmile at the varieties 

of human conje&ure concerning it: he 

might readily difcern, perhaps, the height 

above the furface of the earth to which this 
fluid atmofphere reaches: he might exa£tly 

determine that peculiar form of its parts which 

gives it the fpring or elafticity with which it 

is endued: he might diftinguifh which of its 
parts 
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parts were pure incorruptible air, and which 

only made for a little time to affume the 

appearance, fo as to be quickly returned 

back to the element from whence it came. 

But as for us, who are immerfed at the 

bottom of this gulph, we muft be contented 

with a more confined knowledge; and, 

wanting a proper point of profpedt, remain 

iatisfied with a combination of the effe&s. 

One of the firft things, therefore, that our 

fenfes informs us of, is, that although the 

air is too fine for our fight, it is very obvious 

to our touch. Although we cannot fee the 

wind contained in a bladder, we can very 

readily feel its refiftance ; and though the 

hurricane may want colour, we often fatally 

experience that it does not want force. We 

have equal experience of the air’s fpring or 

elafticity: the bladder, when prefled, re¬ 

turns again, upon the preflure being taken 

away; a bottle, when filled, often burfts, 

from the fpring of air which is included. 

So far the flighteft experience reaches; 

but, by carrying experiment a little farther, 

we learn, that air alfo is heavy: a round 

g;lafs veflel being emptied of its air, and ac¬ 

curately weighed, has been found lighter 

than when it was weighed with the air in it. 

Upon computing the fuperior weight of the 

full 
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full veflel, a cubic foot of air is found to 

weigh fomething more than an ounce. 

From this experiment, therefore, we 

learn, that the earth, and all things upon its 

furface, are every where covered with a pon¬ 

derous fluid, which rifing very high over 

our heads, muft be proportionably heavy. 

For inftance, as in the fea, a man at the 

depth of twenty feet, fuftains a greater 

weight of water than a man at the depth of 

but ten feet; fo will a man at the bottom of 

a valley have a greater weight of air over 

him, than a man on the top of a mountain. 

From hence we may conclude, that we 

fuftain a very great weight of air ; and al¬ 

though, like men walking at the bottom of 

the fea, we cannot feel the weight which 

prefles equally round us, yet the preflure is 

not the lefs real. As in morals, we feldom 

know the bleffings that furround us till we 

are deprived of them, fo here we do not 

perceive the weight of the ambient fluid till 

a part of it is taken away. If, by any means, 

we contrive to take away the preflute of 

the air from any one part of qur bodies, we 

are foon made fenfible of the weight upon 

the other parts. Thus, if we clap our hand 

upon the mouth of a veflel from whence the 

air has been taken away, there will thus be 

air on one fide, and none on the other-9 

upon 
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upon which, we fhall inftantly find the hand 

violently fucked inwards, which is nothing 

more than the weight of the air upon the 

back of the hand that crufhes it into the 

fpace which is empty below. 

As by this experiment, therefore, we per¬ 

ceive that the air prefles with great weight 

upon every thing on the furface of the earth, 

fo by other experiments we learn the exact 

weight with which it prefles. Firft, if the 

air be exhaufted out of any veflH,a drinking- 

glafs for inftance*, and this veflel be fet with 

the mouth downwards in water, the water 

will rife up into the empty fpace, and fill the 

inverted glafs * for the external air will, in 

this cafe, prefs up the water, where there is 

no weight to refill: * as, one part of a bed 

being prefled, makes the other parts, that 

have no weight upon them, rife. In this 

cafe, therefore, as was faid, the water being 

prefled without, will rife in the glafs * and 

would continue to rife (if the empty glafs 

were tall enough) thirty-two feet high. In 

faft, there have been pipes made purpofely 

for this experiment, of above thirty-two feet 

high; in which, upon being exhaufted, the 

water has always rifen to the height of thirty— 

* This may be do e by burning a bit of paper in the 

fame, and then quickly turning it down upon the water. 

two 
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two feet: there it has always relied, and 

never afcended higher. From this, there¬ 

fore, we learn, that the weight of the 

air which prefies up the water, is equal to a 

pillar or column of water, which is thirty- 

two feet high * as it is juft able to raife fuch 

a column, and no more. In other words, the 

furface of the earth is every where covered 

with a weight of air, which is equivalent to 

a covering of thirty-two feet deep of water, 

or to a weight of twenty-nine inches and an 

half of quicklilver, which is known to be 

juft as heavy as the former. 

Thus, therefore, we fee that the air at the 

furface of the earth is juft as heavy as thirty- 

two feet of water, or twenty-nine inches and 

an half of quicklilver } and it is ealily found, 

by computation, that to raife water thirty- 

two feet, will require a weight of fifteen 

pounds upon every fquare inch. Now, if 

we are fond of computations, we have only 

to calculate how many fquare inches are in 

the furface of an ordinary human body, and 

allowing every inch to fuftain fifteen pounds, 

we may amaze ourfelves at the weight of 

air we fuftain. It has been computed, and 

found, that our ordinary load of air amounts 

to within a little of forty thoufand pounds: 

this is wonderful ! but wondering is not the 

way to grow wife. 
Not-- 
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Notwithftanding this be our ordinary 

load, and our ufual fupply, there are at dif¬ 

ferent times very great variations. The air 

is not, like water, equally heavy at all fea- 

fons; but fometimes is lighter, and fometimes 

more heavy. It is fometimes morecompreft, 

and fometimes more elaftic or fpringy, which 

produces the fame effeds as an encreafe of 

its wreight. The air which at one time 

raifes water thirty-two feet in the tube, and 

quickfilver twenty-nine inches, wall not at 

another raife the one to thirty feet, or the 

other to twenty-fix inches. This makes, 

therefore, a very great difference in the 

weight 'we fuftain ; and we are actually 

known, by computation, to carry at one 

time four thoufand pounds of air more than 

at another. 

The reafon of this furprizing difference in 

the weight of air, is either owing to its pref- 

fure from above, or to an encreafe of vapour 

floating in it. Its encreafed preflure is the 

confequence of its fpring or elafticity, which 

cold and heat fenfibly affed, and are conti¬ 

nually changing. 

This elafticity of the air is one of its moft 

amazing properties * and to which it fhould 

feem nothing canfet bounds. A body of air 

that may be contained in a nut-fhell, may 

eafily, with heat, be dilated into a fphere of 

unknown dimenfions. On the contrary, 

the 
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the air contained in an houfe, may be com- 

preffed into a cavity not larger than the eye 

of a needle. In fhort, no bounds can be fet 

to its confinement or expanfion; at leaft, 

experiment has hitherto found its attempts 

indefinite. In every fituation, it retains its 

elafticity ; and the more clofely we comprefs 

it, the more ftrongly does it refift the pref- 

fure. If to the encreafing the elafticity on 

one fide by compreffion, Ave encreafe it on 

the other fide by heat, the force of both foon 

becomes irrefiftible; and a certain French 

philofoph6r fuppofed*, that air thus con¬ 

fined, and expanding, was fufficient for the 

explofion of a world. 

Many inftruments have been formed to 

meafure and determine thefe different pro¬ 

perties of the air; and which ferve feveral 

ufeful purpofes. The barometer ferves to 

meafure its weight; to tell us when it is hea¬ 

vier, and when lighter. It is compofed of a 

glafs tube or pipe, of about thirty inches in 

length, clofed up at one end; this tube is 

then filled with quickfilver; this done, the 

maker clapping his finger upon the open end, 

inverts the tube, and plunges the open end, 

finger and all, into a bafon of quickfilver, and 

then takes his finger away: now the quick¬ 

filver in the tube will, by its own weight, 

* Monfieur Amontons. 

endea- 
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endeavour to defcend into that in the bafon; 

but the external air, preffing on the furface 

of the quickfilver in the bafon without, and 

no air being in the tube at top, the quick- 

111 ver will continue in the tube, being prefied 

up, as was faid, by the air, on the furface of 

the bafon below. The height at which it is 

known to Hand in the tube, is ufually about 

twenty-nine inches, when the air is heavy ; 

but not above twenty-fix, when the air is 

very light. Thus, by this inftrument we 

can, with fome exadtnefs, determine the 

weight of the air ; and, of confequence, tell 

before-hand the changes of the weather. 

Before fine dry weather, the air is charged 

with a variety of vapours, which float in it 

unfeen, and render it extremely heavy, fo 

that it prefles up the quickfilver; or, in 

other words, the barometer rifes. In moift, 

rainy weather, the vapours are walked down, 

or there is not heat fufficie.it for them to rife, 

fo that the air is then fenfibly lighter, and 

prefles up the quickfilver with lefs force ; or 

in other words, the barometer is feen to fall. 

Our conftitutions feem alfo to correfpond 

with the changes of the weather-glafs ; they 

are braced, ftrong, and vigorous, with a 

large body of air upon them ; they are lan¬ 

guid, relaxed, and feeble, when the air is 

Vol. I. X light, 
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light, and refufes to give our fibres their 

proper tone. 

But although the barometer thus meafures 

the weight of the air with exadnefs enough 

for the general purpofes of life, yet it is of¬ 

ten affeded with a thoiifand irregularities, 

that no exadnefs in the inftrument can re¬ 

medy, and no theory account for. When 

high wands blow", the quickfilver generally 

is low : it rifes higher in cold weather, than 

in warm ; and is ufually higher at morning 

and evening, than at mid-day : it generally 

defcends lower after rain than it was before 

it. There are alfo frequent changes in the 

air, without any fenfible alteration in the 

barometer. 

As the barometer is thus ufed in predict¬ 

ing the changes of the weather, fo it is alfo 

ferviceable in meafuring the heights of 

mountains, which mathematicians cannot fo 

readily do : for, as the higher we afcend 

from the furface of the earth, the air be¬ 

comes lighter, fo the quickfilver in the baro¬ 

meter will defcend in proportion. It is 

found to fink at the rate of the tenth part of 

an inch for every ninety feet we afcend ; fo 

that in going up a mountain, if I find the 

quickfilver fallen an inch, I conclude, that I 

am got upon an afcent of near nine hundred 

feet high. In this there has been found fome 

variation ^ 
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variation ; into a detail of which, it is not 

the bufinefs of a natural hiftorian to enter. 

In order to determine the elafticity of air, 

the wind-gun has been invented, which is 

an inftrument varioufly made • but in all 

upon the principle of compreffing a large 

quantity of air into a tube, in which there is 

an ivory ball, and then giving the compreff- 

ed elaftic air free power to ad, and drive 

the ball as direded. The ball thus driven, 

will pierce a thick board : and will be as fa¬ 

tal, at fmall diftances, as if driven with gun¬ 

powder. I do not know whether ever the 

force of this inftrument has been aflifted by 

means of heat; certain I am, that this, 

which could be very eafily contrived by 

means of phofphorus, or any other hot fub- 

ftance applied to the barrel, would give fuch 

a force as I doubt whether gunpowder itfelf 

could produce. 

The air-pump is an inftrument contrived 

to exhauft the air from round a veflel adapt¬ 

ed to that purpofe, called a receiver. This 

method of exhaufting, is contrived in the 

fimple inftrument, by a pifton, like that of a 

fyringe, going down into the veflel, and thus 

puftiing out its air ^ which, by means of a 

valve, is prevented from returning into the 

veflel again. But this, like all other com¬ 

plicated inftruments, will be better under- 

X 2 flood 
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flood by a minute infpedion, than an hoar’s 

defcription: it may fuffice here to obferve, 

that by depriving animals, and other fub- 

ftances, of all air, it fhews us what the be¬ 

nefits and effeds of air are in fuftaining life, 

Or promoting vegetation. 

The digefter is an inftrument of ftili more 

extraordinary effeds than any of the former ; 

and fufficiently difcovers the amazing force 

of air, when its elafticity is augmented by 

fire. A common tea-kettle, if the fpout 

was clofed up, and the lid put firmly down, 

would ferve to become a digefter, if ftrong 

enough. But the inftrument ufed for this 

purpofe, is a ftrong metal pot, with a lid to 

fcreve clofe on, fo that, when down, no air 

can get in or return : into this pot, meat and 

bones are put, with a fmall quantity of wa¬ 

ter, and then the lid fcrewed clofe : a lighted 

lamp is put underneath, and, what is very 

extraordinary, (yet equally true) in fix or 

eight minutes the whole mafs, bones and 

all, are diffolved into a jelly ; fo great is the 

force and elafticity of the air contained with¬ 

in ; ftruggling to efcape, and breaking in 

pieces all the fubftances with which it is 

mixed. Care, however, muft be taken not 

to heat this inftrument too violently ; for 

then, the indofed air would become irrefifti- 

ble, and burft the whole, with perhaps a 

fatal explofion. There, 
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There are numberlefs other ufeful inftru- 

ments made to depend on the weight, the 

elafticity, or the fluidity of the air, which do 

not come within the plan of the prefent 

work ; the defign of which is not to give an 

account of the inventions that have been 

made for determining the nature and proper¬ 

ties of air, but a mere narrative of its effects. 

The defcription of the pump, the forcing 

pump, the fire engine, the fleam engine, the 

fyphon, and an hundred others, belong not 

to the naturalift, but the experimental philo¬ 

sopher : the one gives an hiftory of Nature, 

as he finds fhe prefents herfelf to him ; and 

he draws the obvious picture ; the other, 

purfues her with clofe inveftigation, tor¬ 

tures her by experiment to give up her fe- 

crets, and meafures her latent qualities with 

laborious precifion. Much more, therefore, 

might be faid of the mechanical effects of 

air, and of the conjectures that have been 

made refpedting the form of its parts ; how 

fome have fuppofed them to refemble little 

hoops, coil’d up in a fpring \ others, like 

fleeces of wool; others, that the parts are 

endued with a repul five quality, by which, 

when fqueezed together, they endeavour to 

fly off, and recede from each other. We 

might have given the difputes relative to the 
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height to which this body of air extends 

above us, and concerning which there is no 

agreement. We might have enquired how 

much of the air we breathe is elementary, 

and not reducible to any other fubftance; 

and of what denfity it would become, if it 

were fuppofed to be continued down to the 

centre of the earth. At that place we 

might, with the help of figures, and a bold 

imagination, have fhewn it twenty thoufand 

times heavier than its bulk of gold. We 

might alfo prove it millions of times purer 

than upon earth, wThen raifed to the furface 

of the atmofphere. But thefe fpeculations 

do not belong to natural hiftory • and they 

have hitherto produced no great advantages 

in that branch of fcience to which they 

more properly appertain. 

GHAR 
.. ^ 
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C H A P. XIX. 

An Effay towards a Natural Hi dory of the 

Air. 

A Late eminent philofopherhas confider- 

ed our atmofphere as one large ehymical vef- 

fel, in which an infinite number of various 

operations are conftantly performing. In it 

all the bodies of the earth are continually 

fending up a part of their fubftance by evar 

poration, to mix in this great alembic, and to 

float a-while in common. Here minerals, 

from their loweft depths, afcend in noxious, 

or in warm vapours, to make a part of the 

general mafs; feas, rivers, and fubterraneous 

fprings, furnifh their copious fupplies; plants 

receive, and return their fhare; and animals, 

that by living upon, confume this general 

(lore, are found to give it back in greater 

quantities, when they die*. The air, there¬ 

fore, that we breathe, and upon which we 

fubfift, bears very little refemblance to that 

pure elementary body which was defcribed 

in the laft chapter; and which is rather a fub¬ 

ftance that may be conceived, than experi¬ 

enced to exift. Air, fuch as we find it, is one 

of the moft compounded bodies in ail nature. 

Water may be reduced to a fluid every way 

* Bofle, vol. ii. p. 593. 

refem- 



312 AN H I ST ORY OF 

refembling air, by heat; which, by cold, be¬ 
comes water again. Every thing that we 
fee, gives off its parts to the air, and has a 
little floating atmofphere of its own round 
it. The rofe is encompaffed with a fphere 
of its own odorous particles; while the night- 
fhade infeffs the air with fceats of a more 
ungrateful nature. The perfume of mufk 
flies off in fuch abundance, that the quantity 
remaining, becomes fenflbly lighter by the 
lofs. A thoufand fubftances that efcape all 
our fenfes, vee know to be there; the power¬ 
ful emanations of the load-ftone, the effluvia 
of elefiricity, the rays of light, and the infi- 
nuations of fire. Such are the various fub¬ 
ftances through which we moye, and which 
we are conftantly taking in at every pore, 
and returning again with imperceptible diff 
charge. 

This great folution, or mixture of all earth¬ 
ly bodies, is continually operating upon itfelf; 
which, perhaps, may be the caufe of its un- 
ceafing motion: but it operates ftiil more vi- 
fibly upon fuch groffer fubftances as are ex- 
pofed to its influence;for fcarceany fubftance 
is found capable of refilling the corroding 
qualities of the air. The air, fay the chy- 
mifts, is a chaos, furnifhed with all kinds of 
falts and menftruums; and, therefore, it is 
capable of diffolving all kinds of bodies. It 

is 
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is well known, that copper and iron are 

quickly covered, and eaten with ruft; and 

that in the climates near the equator, no art 

can keep them clean. In thofe dreary coun¬ 

tries, the inftruments, knives and keys, that 

are kept in the pocket, neverthelefs are 

quickly encrufted; and the great guns, with 

every precaution, after fome years, become 

ufelefs. Stones, as being lefs hard, may be 

readily fuppofed to be more eafily foluble. 

The marble of which the noble monuments 

of Italian antiquity are compofed, although in 

one of the fineft climates in the world, never¬ 

thelefs fhew the impreftions which have been 

made upon them by the air. In many places 

they feem worm-eaten by time; and, in 

others, they appear crumbling into duft. 

Gold alone feems to be exempted from this 

general ftate of diffolution; it is never found 

to contract ruft, though expofed ever folong: 

the reafon of this feems to be, that fea-falt, 

which is the only menftruum capable of act¬ 

ing upon, and diflolving gold, is but very 

little mixed with the air; for fait being a very 

fixed body, and not apt to volatilize, and rife 

with heat, there is but a fmall proportion of 

it in the atmofphere. In the elaboratorics, 

and fnops, however, where fait is much ufed, 

and the air is impregnated with it, gold is 

found to ruft as well as other metals. 

Bodies 
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Bodies of a fofter nature are obviou/Iy 

deftroyed by the air Mr. Boyle fays, that 

filks brought to Jamaica, will, if there ex- 

pofed to the air, rot even while they pre¬ 

ferve their colour; but if kept therefrom, 

they both retain their ftrength and glofs. 

The fame happens in Brafil, where their 

cloaths, which are black, foon turn of an iron 

colour; though, in the (hops, they preferve 

their proper hue *f°, In thefe tropical climates 

alfo, fuch are the putrefcent qualities of the 

air, that white fugar will fpmetimes be full 

of maggots. Drugs and plaifters lofe their 

virtue, and become verminous. In fome 

places they are obliged to expofe their fweet- 

meats by day in the fun, otherwife the night 

air would quickly caufe them to putrefy. On 

the contrary, in the cold ardtic regions, animal 

fubftances, during their winter, are never 

known to putrefy; and meat may be kept for 

months, without any fait whatfoever. This 

experiment happily fucceeded with the eight 

Englifhmen that were accidentally left upon 

the inhofpitable coafts of Greenland, at a 

place where feven Dutchmen had perifhed 

but a few years before; for killing fome rein¬ 

deer for their fubfiftence, and having no fait 

to preferve the flefh, to their great furprize, 

* Buffon, vol. iii. p. 62. + Ibid, vol, iii. p. 6$. 
they 
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they foon found it did not want any, as it 

remained fweet during their eight months 

continuance upon that fhore. 

Thefe powers with which air is endued 

over unorganized fubftances, are exerted in a 

ftill ftronger manner over plants, animals of 

an inferior nature, and, laftly, over man him- 

felf. Moft of the beauty, and the luxuriance 

of vegetation, is well known to be derived 

from the benign influence of the air: and 

every plant feems to have its favourite cli¬ 

mate, not lefs than its proper foil. The 

lower ranks of animals alfo, feem formed for 

their refpedive climates, in which only they 

can live. Man alone feems the child of 

every climate, and capable of exifting in all. 

However, this peculiar privilege does not 

exempt him from the influences of the air; 

he is as much fubjed to its malignity, as the 

meaneft infed or vegetable. 

With regard to plants, air is fo abfolutely 

neceflary for their life and prefervation, that 

they will not vegetate in an exhaufted re¬ 

ceiver. All plants have within them a quan¬ 

tity of air, which fupports and agitates their 

juices. They are continually imbibing frefh 

nutriment from the air, to encreafe this ftore, 

and to fupply the wants which they fuftain 

from evaporation. When, therefore, the ex- 

ternal 
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ternal air is drawn from them, they are no 

longer able to fubftft. Even that quantity 

of air which they before were poflefled of, 

efcapes through their pores, into the exhauft- 

ed receiver; and as this continues to be pump¬ 

ed away, they become languid, grow flaccid, 

and die. However, the plant or flower thus 

ceaflng to vegetate, is kept, by being fecured 

from the external air, a much longer time 

fweet than it would have continued, had it 

been openly expofed. 

That air which is fo neceflfary to the life 

of vegetables, is ft ill more fo to that of ani¬ 

mals * there are none found, how feemingly 

torpid foever, that do not require their need¬ 

ful fupply. Fifhes themfelves will not live 

in water from whence the air is exhaufted; 

and it is generally fuppofed that they die in 

frozen ponds, from the want of this necefla¬ 

ry to animal exiftence. Many have been the 

animals that idle curiofity has tortured in 

the prifon of a receiver, merely to obferve 

the manner of their dying. We fhall, from 

a thoufand inftances, produce that of the 

viper, as it is known to be one of the 

moft vivacious reptiles in the worlds and 

as we fliall feel but little compaffion 

for its tortures. Mr. Boyle took a 

new caught viper, and fhutting it up into 

a fmall receiver, began to pump away 

the 
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the air *. “ At fxrft, upon the air’s being 

drawn away, it began to fwell; fome time 

after he had done pumping, it began to gape, 

and open its jaws; being thus compelled to 

open its jaws, it once more refumed its for¬ 

mer lanknefs; it then began to move up and 

down within, as if to feek for air, and after 

a while foamed a little, havinp: the foam 

flicking to the infide of theglafs; foon after 

the body and neck grew prodigioufly tumid, 

and a blifler appeared upon its back; art 

hour and an half after the receiver was ex- 

haufted, the diftended viper moved, and 

gave manifeft figns of life; the jaws remain¬ 

ed diftended, as it were from beneath the 

epiglottis, came the black tongue, and reach¬ 

ed beyond it; but the animal feemed, by its 

pofture, not to have any life: the mouth 

alfo was growing blackifh within; and in 

this fituation it continued for twenty-three 

hours. But upon the air’s being re-admit- 

ted, the viper’s mouth was prefently clofed, 

and foon after opened again; and for fome 

time thofe motions continued, which argu¬ 

ed the remains of life.” Such is the fate 

of the moft infignificant or minute reptile 

that can be thus included. Mites, fleas, and 

even the little eels that are found fwimmin? 

in vinegar, die for want of air. Not only 

* Boyle’s Phific. Meehan. Exper. PalTim. 

thefe, 
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thefe, but the eggs of thefe animals, will 

not produce in vacuo, but require the air 

to bring them to perfection. 

As in this manner air is neceffary to their 

fubfiftence, fo alfo it mufc be of a proper 

kind, and not impregnated with foreign 

mixtures. That factitious air which is pump¬ 

ed from plants or fluids, is generally, in a 

fhort time, fatal to them. Mr. Boyle has 

given us many experiments to this purpofe. 

After having ihewn that all vegetable, and 

moft mineral fubftances, properly prepared, 

may afford air, by being placed in an ex- 

haufted receiver, and this in fuch quantities, 

that fome have thought it a new fubftance, 

made by the alteration which the mineral or 

plant has undergone by the texture of its 

parts being loofened in the operation—hav- 

ing fliewn, I fay, that this air may be drawn 

in great quantities from vegetable, animal, 

or mineral fubftances, fuch as apples, cher¬ 

ries, amber burnt, or hartfhorn *—-he in¬ 

cluded a frog in artificial air, produced from 

pafte; in feven minutes fpace it buffered 

convulfions, and at laft lay ftill, and being 

taken out, recovered no motion at all, but 

was dead. A bird enclofed in artificial air, 

from raifrns, died in a quarter of a minute, 

and never ftirred more. A fnail was put 

into the receiver, with air of pafte; in four 

* Boyle’s Phyfic. Meehan, vol. ii. p. 598. 

minutes 
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minutes it ceafed to move, and was dead, 

altho’ it had furvived in vacuo for feveral 

hours: fo that factitious air proved a greater 

enemy to animals than even a vacuum itfelf. 

Air alfo may be impregnated with fumes 

that are inftantly fatal to animals. The 

fumes of hot iron, copper, or any other 

heated metal, blown into the place where 

an animal is confined, inftantly aeftroy it. 

We have already mentioned the vapours in 

the grotto Del Cane fuffocating a dog. The 

ancients even fuppofed, that thefe animals, 

as they always ran with their nofes to the 

ground, were the firft that felt any infection. 

In fhort, it fhould feem that the predomi¬ 

nance of any one vapour, from any body, 

how wholfome foever in itfelf, becomes in¬ 

fectious j and that we owe the falubrity of 

the air to the variety of its mixture. 

But there is no animal whofe frame is 

more fenfibly affeCted by the change of the 

air than man. It is true, he can endure a 

greater variety of climates than the lower 

orders generally are able to do; but it is ra¬ 

ther by the means which he has difcovered 

of obviating their effeCts, than by the ap¬ 

parent ftrength of his conftitution. Moft 

other animals can bear cold or hunger 

better, endure greater fatigues in propor¬ 

tion, and are fatisfied with fhorter repofe. 

The 
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The variations of the climate, therefore, 

would probably afFe£t them lefs, if they had 

the fame means or fkill in providing againft 

the feverities of the change. However this 

be, the body of man is an inftrument much 

more nicely fenfible of the variations of the 

air, than any of thofe which his own art has 

produced; for his frame alone feems to unite 

all their properties, being invigorated by the 

weight of the air, relaxed by its moifture, en¬ 

feebled by its heat, and ftiffened by its frigidity. 

Rut it is chiefly by the predominance of 

fome peculiar vapour, that the air becomes 

unfit for human fupport. It is often found, 

by dreadful experience, to enter into the 

conftitution, to mix with its juices, and to 

putrefy the whole mafs of blood. The ner¬ 

vous fyftem is not lefs affeded by its opera¬ 

tions; palfies and vertigoes are caufed by 

its damps; and a ftill more fatal train of 

diftempers by its exhalations. In order 

that the air fhould be wholfome, it is ne- 

ceffary, as we have feen, that it fhould 

not be of one kind, but the compound of 

feveral fubftances ; and the more various 

the competition, to all appearance the more 

falubrious. A man, therefore, who con¬ 

tinues in one place, is not fo likely to enjoy 

this wholfome variety, as he who changes his 

fituation; and, if I may fo exprefs it, inftead 
of 
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of waiting for a renovation of air, walks for¬ 

ward to meet its arrival. Thus mere motion, 

independent even of the benefits of exercife, 

becomes wholfome, by thus fupplying a grea¬ 

ter variety of that healthful fluid by which 

we are fuftained. 

A thoufand accidents are found to encreafe 

thefe bodies of vapour, that make one place 

more or lefs wholfome than another. Heat 

may raife them in too great quantities * and 

cold may ftagnate them. Minerals may give 

off their effluvia in fuch proportion as to 

keep away all other kind of air; vegetables 

may render the air unwholfome by their fup- 

ply; and animal putrefaction feems to furnilh 

a quantity of vapour, at leaft as noxious as 

any of the former. All thefe united, gene¬ 

rally make up the mafs of refpiration, and 

are, when mixed together, harmlefs; but any 

one of them, for a long time fingly predomi¬ 

nant, becomes at length fatal. 

The effe&s of .heat in producing a noxious 

quality in the air, are well known. Thofe 

torrid regions under the Line are always un¬ 

wholfome. At Senegal, I am told, the natives 

confidcr forty as a very advanced time of life, 

and generally die of old age at fifty. At Car- 

thagena *, in America, where the heat of the 

hottcft day ever known in Europe is conti- 

* Ulloa, vo!. i. p. 42. 

Y nual, VOL. I. 
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nual, where, during their winter feafon, thefe 

dreadful heats are united with a continual 

fucceffion of thunder, rain, and tempefts, 

arifing from their intenfenefs, the wan and 

livid complexions of the inhabitants might 

make ft rangers fufped that they were juft 

recovered from fome dreadful diftemper; the 

adtions of the natives are conformable to 

their colour; in all their motions there is 

fomewhat relaxed and languid; the heat of 

the climate even affeds their fpeech, which 

is foft and flow, and their words generally 

broken. Travellers from Europe retain their 

ftrength and ruddy colour in that climate,, 

pollibly for three or four months; but after¬ 

wards fuffer fuch decays in both, that they 

are no longer to be diftinguifhed from the 

inhabitants by their complexion. However, 

this languid and fpiritlefs exiftence is fre¬ 

quently drawled onfometimes even to eighty. 

Young perfons are generally moft affeded 

by the heat of climate, which fpares the 

more aged ; but all, upon their arrival on the 

coafts, are fubjed to the fame train of fatal 

diforders. Few nations have experienced the 

mortality of thefe coafts, fo much as our own; 

in our unfuccefsful attack upon Carthagena, 

more than three parts of our army were de¬ 

ft royed by the climate alone; and thofe that 

returned from that fatal ^expedition, found 

their 
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their former vigour irretrievably gone. In 

our more fortunate expedition, which gave 

us the Havannah, we had little reafon to 

boaft of our fuccefs; inftead of a third, not 

a fifth part of the army were left furvivors 

of their vi&ory, the climate being an enemy 

that even heroes cannot conquer. 

The diftempers that thus proceed from the 

malignity of thofe climates, are many : that, 

for inftance, called the Chapotonadas, car¬ 

ries off a multitude of people ^ and extremely 

thins the crews of European fhips, whom 

gain tempts into thofe inhofpitable regions. 

The nature of this diftemper is but little 

known, being caufed in fome perfons by cold, 

in others by indigeftion. But its effedts are 

far from being obfcure^ it is generally fatal 

in three or four days: upon its feizing the 

patient, it brings on what is there called the 

black vomit, which is the fad fymptom after 

which none are ever found to recover. Some, 

when the vomit attacks them, are feized 

with a delirium, that, were they not tied 

down, they would tear themfelves to pieces, 

and thus expire in the midft of this furious 

paroxyfm. This diforder, in milder climates, 

takes the name of the bilious fever, and is 

attended with milder fymptoms, but very 

dangerous in all. 

Y 2 There 
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There are many other diforders incident 

to the human body, that feem the offspring 

of heat; but to mention no other, that very 

laffitude which prevails in all the tropical cli¬ 

mates, may be confidered as a difeafe. The 

inhabitants of India *, fays a modem philo- 

fopher, fuftain an unceafing languor, from 

the heats of their climate; and are torpid in 

the midft of profufion. For this reafon, the 

great Difpofer of Nature has cloathed their 

country with trees of an amazing height, 

whofe fhade might defend them from the 

beams of the fun ; and whofe continual frefh- 

nefs might, in fome meafure, temperate their 

fiercenefs. From thefe fhades, therefore, the 

air receives refrefhing moifture, and animals 

a cooling protedtion. The whole race of fa- 

vage animals retire, in the midft of the day, 

to the very center of the forefts, not fo much 

to avoid their enemy man, as to find a defence 

againft the raging heats of the feafon. This 

advantage which arifes from fhade in torrid 

climates, may probably afford a foliation for 

that extraordinary circumftance related by 

Boyle, which he imputes to a different caufe. 

In the iiland of Ternate, belonging to the 

Dutch, a place that had been long celebrated 

for its beauty and' healthfulnefs, the clove 

trees grew in fuch plenty, that they in fome 

* Linnasi Amcenitates^ vol v. p. 444. 

mea« 
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meafure leffened their own value: for this 

reafon, the Dutch refolved to cut* down the 

forefts, and thus to raife the price of the com¬ 

modity: but they had foon reafon to repent 

of their avarice 5 for fuch a change enfued, by 

cutting down the trees, that the whole ifland, 

from being healthy and delightful, having loft 

its charming fhades, became extremely fickly, 

and has adtually continued fo to this day. 

Boerhaave confidered heat fo prejudicial to 

health, that he was never feen to go near a 

fire. 

An oppofite fet of calamities are the con- 

fequence, in climates where the air is con- 

denfed by cold. In fuch places, all that train 

of diftempers which are known to arife from 

obftructed perfpiration, are very common * ; 

eruptions, boils, fcurvy, and a loathfome le- 

profy, that covers the whole body with a 

lcurf, and white putrid ulcers. Thefe difor- 

ders alfo, are infc&ious-, and, while they thus 

banifh the patient from fociety, they gene¬ 

rally accompany him to the grave. The men 

of thofe climates feldom attain to the age of 

fifty j but the women, who do not lead fuch 

laborious lives, are found to live longer. 

The autumnal complaints which attend a 

wet fummer, indicate the dangers of a moift 

* Krantz’s Hiftory of Greenland^ vol. i. p. 235. 

air. 
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air. The long continuance of an eaft wind 

alfo, fhews the prejudice of a dry one. Mi¬ 

neral exhalations, when copious, are every 

where known to be fatal; and although we 

probably owe the encreafe and luxuriance of 

vegetation to a moderate degree of their 

warmth, yet the natives of thofe countries 

where there are mines in plenty, but too 

often experience the noxious effedts of their 

vicinity. Thofe trades alfo that deal in the 

preparations of metals of all kinds, are always 

unwholfome; and the workmen, after fome 

time, are generally feen to labour under pal- 

fies, and other nervous complaints. The va¬ 

pours from fome vegetable fubftances, are 

well known to be attended with dangerous 

effedts. The fhade of the machinel tree, in 

America, is faid to be fatal; as was that of 

the juniper, if we may credit the ancients. 

Thofe who walk through fields of poppies, 

or in any manner prepare thofe flowers for 

making opium, are very fenfibly affedted 

with the drowfinefs they occafion. A phy- 

fician of Mr, Boyle’s acquaintance, caufing 

a large quantity of black hellebore to be 

pounded in a mortar, moil of the perfons who 

were in the room, and efpecially the perfon 

who pounded it, were purged by it, and fome 

of them flrongly. He alfo gathered a certain 

plant in Ireland, which the perfon who beat 

in 
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in a mortar, and the phyflcian who was {land¬ 

ing near, w^ere fo ftrongly affe&ed by, that 

their hands and faces fwelled to an enormous 

fize, and continued tumid for a long time 

after. 
But neither mineral nor vegetable fleams 

are fo dangerous to the conftitution, as thofe 

proceeding from animal fubftances, putrefy¬ 

ing either by difeafe or death. The effluvia 

that comes from difeafed bodies, propagate 

that frightful catalogue of diforders which are 

called infe&ious. The parts which compofe 

vegetable vapours, and mineral exhalations, 

feem grofs and heavy, in cqmparifon of thefe 

volatile vapours, that go to great diftances, 

and have been deferibed as fpreading deiso¬ 

lation over the whole earth. They fly every 

wherej penetrate every where; and the va¬ 

pours that fly from a Angle difeafe, foon ren¬ 

der it epidemic. 

The plague is the flrft upon the lifl in tin’s 

clafs of human calamities. From whence 

this icourge of man’s prefumption may have 

its beginning, is not well known; but we 

well know that it is propagated by infection. 

Whatever be the general ftate of the atmof- 

phere, we learn, from experience, that the 

noxious vapours, though but Angly introduc¬ 

ed at firft, taints the air by degrees: every 

perfon infedted, tends to add to the growing 

malignity; and, as the disorder becomes more 

gene- 
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general, the putrefcence of the air becomes 

more noxious, fo that the fymptoms are ag¬ 

gravated by continuance. When it is faid 

that the origin of this diforder is unknown, it 

implies, that the air feems to be but little em¬ 

ployed in find producing it. There are fome 

countries, even in the midft of Africa, that 

we learn have never been infeded with it; 

but continue, for centuries, unmolefted. On 

the contrary, there are others, that are gene¬ 

rally vifited once a year, as in Egypt, which, 

neverthelefs, feems peculiarly bleffed with 

the ferenity and temperature of its climate. 

In the former countries, which are of vaft 

extent, and many of them very populous, 

every thing fhould feem to difpofe the air to 

make the plague continual among them. The 

great heats of the climate, the unwholfome- 
nefs of the food, the doth and dirt of the in¬ 

habitants, but, above all, the bloody battles 

which are continually fought among them, 

after which heaps of dead bodies are left 
' A 

unburied, and expofed to putrefaction. All 

thefe one might think would be apt to 

bring the plague among them; and yet, never¬ 

thelefs, we are affured by Leo Africanus, 

that in Numidia the plague is not known 

once in an hundred years; and that in Negro- 

land, it is not known at all. This dreadful 

diforder, therefore, mufl have its rife, not 

from 



THE EARTH. 329 

from any previous difpofition of the air, but 

from fome particular caufe, beginning with 

one individual, and extending the malignity, 

by communication, till at lafi the air becomes 

adtually tainted by the generality of the in- 

fedlion. 

The plague which fpread itfelf over the 

whole world, in the year 1346, as we are 

told by Mezeray, was fo contagious, that 

fcarce a village, or even an houfe, efcaped 

being infedted by it. Before it had reached 

Europe, it had been for two years travelling 

from the great kingdom of Cathay, where it 

began by a vapour moft horridly foetid ; this 

broke out of the earth like a fubterranean 

fire, and upon the firft inftant of its eruption, 

confumed and defolated above two hundred 

leagues of that country, even to the trees 

and ftones. 

In that great plague which defolated the 

city of London, in the year 1665, a pious 

and learned fchoolmafter of Mr. Boyle’s ac¬ 

quaintance, who ventured to flay in the city, 

and took upon him the humane office of 

vifiting the fick and the dying, who had 

been defertcd by better phyficians, averred, 

that beine; once called to a poor woman who 

had buried her children of the plague, he 

found the room where ffie lay fo little, that 

it fcarce could hold any more than the bed 

whereon 
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whereon fhe was flretched. However, in 

this wretched abode, befide her, in an open 

coffin, her hufband lay, who had fome time 

before died of the fame difeafe ; and whom 

fhe, poor creature, foon followed. But what 

{hewed the peculiar malignity of the air 

thus fuffering from animal putrefaction, was, 

that the contagious fleams had produced 

fpots on the very wall of their wretched 

apartment : and Mr. Boyle’s own fludy, 

which was contiguous to a pefl-houfe, was 

alfo fpotted in the fame frightful manner. 

Happily for mankind, this diforder, for more 

than a century, has not been known in’ our 

ifland; and, for this lafl age, has abated 

much of its violence, even in thofe countries 

where it is mofl common. Difeafes, like 

empires, have their revolutions ; and thofe 

which for a while were the fcourge of man¬ 

kind, fink unheard of, to give place to new 

ones, more dreadful, as being lefs underflood. 

For this revolution in diforders, which 

has employed the fpeculation of many, Mr. 

Boyle accounts in the following manner. 

“ Since,” fays he, “ there want not caufes in 

the bowels of the earth, to make confiderable 

changes amongfl the materials that nature 

has plentifully treafured up in thofe maga¬ 

zines, and as thofe noxious fleams are abun¬ 

dantly fupplied to the furface, it may not 

feem 
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leem improbable, that in this great variety, 

feme may be found capable of particularly 

affe&ing the human frame in a particular 

manner, and thus of producing new dif- 

eafes. The duration of thefe may be greater 

or lefs, according to the laftingnefs of thofe 

fubterraneous caufes that produced them. 

On which account, it need be no wonder 

that fome difeafes have but a fhort duration, 

and vanifh not long after they appear; 

whilft others may continue longer, as having 

under ground more fettled and durable 

caufes to maintain them.” 

From the recital of this train of mifchiefs 

produced by the air, upon minerals, plants, 

animals, and man himfelf, a gloomy mind 

may be apt to dread this indulgent nurfe of 

nature as a cruel and an inexorable ftep- 

mother: but it is far otherwife ; and, al¬ 

though we are fometimcs injured, yet almoft 

all the comforts and bleflmgs of life fpring 

from its propitious influence. It would be 

needlefs to obferve, that it is abfolutely ne~ 

ceffary for the fupport of our lives ; for of 

this, every moment’s experience affures us. 

But how it contributes to this fupport, is not 

fo readily comprehended. All allow it to be 

a friend, to whofe benefits we are conftantly 

obliged : and yet, to this hour, philofophers 

are divided as to the nature of the obliga¬ 

tion. 
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tion. The difpute is, whether the air is 

only ufeful by its weight to force our juices 

into circulation * j or, whether, by contain¬ 

ing a peculiar fpirit, it mixes with the blood 

in our veffels, and acts like a fpur to their 

induftry-fe Perhaps it may exert both thefe 

ufeful offices at the fame time. Its weight 

may give the blood its progreffive motion, 

through the larger veffels of the body ; and 

its admixture with it, caufe thofe contrac¬ 

tions of all the veffels, which ferve to force it 

ft ill more ftrongly forward, through the mi- 

nut eft channels of the circulation. Be this 

as it may, it is well known, that that part of 

our blood which has juft received the influx 

of the air in our bodies, is of a very different 

colour from -that which has almoft perform¬ 

ed its circuit. It has been found, that the 

arterial blood which has been immediately 

mixed with the air in the lungs, and, if I 

may fo exprefs it, is juft beginning its jour¬ 

ney through the body, is of a fine florid 

fcarlet colour ; while, on the contrary, the 

blood of the veins that is returning from 

having performed its duty, is of a blackifh 

crimfon hue. Whence this difference of 

colour fhould proceed, is not well under- 

flood j we only know the fad, that this 

* Keil. Robinfon. 

f Whytt upon vital and involuntary Motions. 

florid 
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florid colour is communicated by the air ; 

and we are well convinced, that this air has 

been admitted into the blood for very ufeful 

purpofes. 

Befides this vital principle in animals, the 

air alfo gives life and body to flame. A can¬ 

dle quickly goes out in an exhaufted re¬ 

ceiver ; for having foon con fumed the 

quantity of air, it then expires, for want of 

a frelh fupply. There has been a flame 

contrived that will burn under water ; but 

none yet has been found, that will continue 

to burn without air. Gunpowder, which is 

the moft catching and powerful fire w~e know, 

will not go off in an exhaufted receiver ; 

nay, if a train of gunpowder be laid, fo as 

that one part may be fired in the open air, 

yet the other part in vauco will remain un¬ 

touched, andunconfumed. Wood alfofeton 

fire, immediately goes out ; and its flame 

ceafcs upon removing the air; for fomething 

is then wanting to prefs the body of the 

fire againft that of the fuel, and to prevent 

the too fpeedy diffufion of the flame. We 

frequently fee cooks, and others, whofe bufi- 

nefs it is to keep up ftrong fires, take pro¬ 

per precautions to exclude the beams of the 

fun from fhining upon them, which efledu- 

ally put them out. This they are apt to 

afcribe to a wrong caufe; namely, the 

operation 
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operation of the light: but the real fad is, 

that the warmth of the fun-beams leflens and 

diffipates the body of the air that goes to feed 

the flame; and the fire, of confequenc£, 

languishes for want of a necefifary Supply. 

The air, while it thus kindles fire into 

flame, is notwithftanding found to moderate 

the rays of light, to diffipate their violence, 

and to fpread an uniform luftre over every 

objed. Were the beams of the fun to dart 

diredly upon us, without palling through 

this protediiig medium, they would either 

burn us up at once, or blind us with their 

effulgence. But by going through the air, 

they are refleded, refraded, and turned 

from their dired courfe, a thoufand diffe¬ 

rent ways ; and thus are more evenly dif- 

fufed over the face of nature. 

Among the other neceffary benefits the 

air is of to us, one of the principal is its con¬ 

veyance of found. Even the vibrations of a 

bell, which have the loudeft effed that we 

know of, ceafe to be heard, when under the 

receiver of an air-pump. Thus all the plea¬ 

sures we receive from converfation with 

each other, or from mufic, depend entirely 

upon the air. 

Odours likewife are diffufed only by the 

means of air ; without this fluid to fwim in, 

they vrould for ever remain torpid in their 

refpedive 
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fefpedive fubftances ; and the rofe would 

affed us with as little fenfations of pleafure, 

as the thorn on which it grew. 

Thofe who are willing to augment the 

catalogue of the benefits we receive from 

this element, affert alfo, that taftes them- 

felves would be infipid, were it not that the 

air prefles their parts upon the nerves of the 

tongue and palate, fo as to produce their 

grateful effeds. Thus, continue they, upon 

the tops of high mountains, as on the Pike 

of Teneriff, the moil poignant bodies, as 

pepper, ginger, fait, and fpice, have no fen- 

fible tafte, for want of their particles being 

thus fent home to the fenfory. But, we 

owe the air fufficient obligations, not to be 

ftudious of admitting this among the num¬ 

ber : in fad, all fubftances have their taftes, 

as well on the tops of mountains, as in the 

bottom of the valley ; and I have been one 

of many, who have eat a very favoury din¬ 

ner on the Alps. 

It is fufficient, therefore, that we regard 

the air as the parent of health and vegeta¬ 

tion ; as a kind difpenfer of light and 

warmth; and as the conveyer of founds and 

odours. This is an element of which avarice 

will not deprive us; and which power can¬ 

not monopolize. The treafures of the 

earth, the verdure of the fields, and even 

the 
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the refreshments of the ftream, are too 

often feen going only to affift the luxuries 

of the great} while the lefs fortunate part 

of mankind ftand humble fpedtators of their 

encroachments. But the air no limitations 

can bound, nor any land-marks reftrain. In 

this benign element, all mankind can boaft 

an equal poffeffion; and for this we all 

have equal obligations to Heaven. We 

confume a part of it, for our own fufte- 

nance, while we live; and, when we die, 

our .putrefying bodies give back the fupply, 

which, during life, we had accumulated 

from the general mafs. 

CHAP. 
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CHAP. XX. 

Of Winds, irregular and regular. 

Wi ND is a current of air. Experimental 

philofophers produce an artificial wind, by 

an inftrument called an aeolipile. This is 

nothing more than an hollow copper ball, 

with a long pipe; a tea-kettle might be 

readily made into one, if it were entirely 

clofed at the lid, and the fpout left open ; 

through this fpout it is to be filled with 

water, and then fet upon the fire, by which 

means it produces a violent blaft, like wind, 

which continues while there is any water 

remaining in the inftrument. In this manner 

water is converted into a rufhing air; which, 

if caught as it goes out, and left to cool, is 

again quickly converted into its former ele¬ 

ment. Befides this, as was mentioned in 

the former chapter, almoft every fubftance 

contains fome portions of air. Vegetables, 

or the bodies of animals left to putrefy, 

produce it in a very copious manner. But 

it is not only feen thus efcaping from bo¬ 

dies, but it may be very eafily made to enter 

into them. A quantity of air may be com- 

preffed into water, fo as to be intimately 

blended with it. It finds a much eafier ad- 

miffion into wine, or any fermented liquor; 

Vol. I. Z and 
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and an eafier fiill, into fpirits of wine. Some 

falts fuck up the air in fuch quantities, that 

they are made fenfibly heavier thereby, and 

often are melted by its moifture. In this 

manner, mofl bodies, being found either ca¬ 

pable of receiving or affording it, we are 

not to be furprized at thofe ftreams of air 

that are continually fleeting round the globe. 

Minerals, vegetables, and animals, contri¬ 

bute to encreafe the current; and are fend¬ 

ing off their conftant fupplies. Thefe, as 

they are differently affeded by cold or heat, 

by mixture or putrefadion, all yield diffe¬ 

rent quantities of air at different times ^ and 

the loudeft tempefts, and mofl rapid whirl¬ 

winds, arc formed from their united con¬ 

tributions. 

The fun is the principal inftrument in 

rarefying the juices of plants, fo as to give 

an efcape to their imprifoned air 5 it is alfo 

equally operative in promoting the putre¬ 

fadion of animals. Mineral exhalations are 

more frequently raifed by fubterranean heat. 

The moon, the other planets, the feafons, 

are all combined in producing thefe effeds 

in a fmaller degree. Mountains give a di- 

redion to the courfes of the air. Fires carry 

a current of air along their body. Night 

and day alternately chill and warm the- 

earth, and produce an alternate current of 

vapours. Thefe, and an hundred other 

eaufes. 
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caufes, may be affigned for the variety, and 

the activity of the winds, their continual 

change, and uncertain duration. 

With us on land, therefore, as the wind 

proceeds from fo many caufes, and meets 

fuch a variety of obfiacles, there can be but 

little hopes of ever bringing its motions to 

conform to theory j or of foretelling how it 

may blow a minute to come. The great 

Bacon, indeed, was of opinion, that by a 

clofe and regular hiftory of the winds, con¬ 

tinued for a number of ages together, and 

the particulars of each obfervation reduced 

to general maxims, we might at laft come to 

underftand the variations of this capricious 

element j and that we could foretell the 

certainty of a wind, with as much eafe as we 

now foretell the return of an eclipfe. Indeed, 

his own beginnings in this arduous under¬ 

taking, feem to fpeak the polfibility of its 

fuccefs ; but, unhappily for mankind, this 

inveftigation is the work of ages, and we 

want a Bacon to dired the procefs. 

To be able, therefore, with anyplaufibi- 

lity, to account for the variations of the 

wind upon land, is not to be at prefent ex- 

peded j and to underitand any thing of their 

nature, we muft have recourfe to thofe 

places where they are more permanent and 

fteady. This uniformity and fteadinefs we 

Z 2 are 



340 AN HISTORY OF 

are chiefly to exped upon the ocean. There* 
where there is no variety of fubftances to 
furnifh the air with various and inconftant 
fupplies, where there are no mountains to 

dired the courfe of its current, but where 
all is extenfively uniform and even ; in fuch 
a place, the wind arifing from a Ample 
caufe, muft have but one Ample motion. In 

fad, we And it fo. There are many parts of 
the world where the winds, that with us are 
fo uncertain, pay their flated viAts. In fome 
places, they are found to blow one way by 
day, and another by night; in others, for 
one half of the year, they go in a diredion 
contrary to their former courfe : but what is 
more extraordinary ftill, there are fome 
places where the winds never change, but 
for ever blow the fame way. This is parti¬ 
cularly found to obtain between the tropics 
in the Atlantic and iEthiopic' oceans; as 
well as in the great Paciflc fea. - 

Few things furely can appear more extra¬ 
ordinary to a perfon who has never been out 
of our variable latitudes, than this fteady 
wind, that for ever fits in the fail, fending 
the veflel forward; and as effedually pre¬ 
venting its return. He who has been taught 
to coriflder that nothing in the world is fo 
Variable as the winds, muft certainly be 
furprized to And a place wrhere there * is 

nothing 
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nothing more uniform. With us their in- 
conftancy has become a proverb; with the 

natives of thofe diftant climates, they may 
talk of a friend or a mid refs as fixed and 
unchangeable as the winds, and mean a 

• 

compliment by the comparifon. When our 
fhips are once arrived into the proper lati¬ 

tudes of the great Pacific ocean, the mariner 
forgets the helm, and his fkill becomes al- 
moft ufelefs : neither ftorms nor tempefts 
are known to deform the glaffy bofom of 
that immenfe fheet of waters; a gentle 
breeze, that for ever blows in the fame di¬ 

rection, refts upon the canvas, and fpeeds 
the navigator. In the fpace of fix weeks, 
fhips are thus known to crofs an immenfe 
ocean, that takes more than fo many months 
to return. Upon returning, the trade-wind, 
which has been propitious, is then avoided j 
the mariner is generally obliged to fleer into 
the northern latitudes, and to take the ad*r 
vantage of every cafual wind that offers, to 

affift him into port. This wind, which 
blows with fuch conftancy one way, is 
known to prevail not only in the Pacific 
ocean, but alfo in the Atlantic, between the 
coafts of Guinea and Brazil •, and, likewife, 
in the Aithiopic ocean. This feems to be 
the great univerfal wind, blowing from the 
eaft to the weft, that prevails in all the 

extenfive 
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extenfive oceans, where the land does not 
frequently break the general current. Were 

the whole furface of the globe an ocean, 

there would probably be but this one wind, 
for ever blowing from the eaft, and purfuing 
the motions of the fun weftward. All the 
other winds feem fubordinate to this ; and 
many of them are made from the deviations 
of its current. To form, therefore, any 
conception relative to the variations of the 
wind in general, it is fitteft to begin with 
that which never varies. 

There have been many theories to explain 
this invariable motion of the winds ; among 

the reft, we cannot omit that of Doctor 
Lyfter, for its ftrangenefs. “ The fea,” 
fays he, “ in thofe latitudes, is generally 
covered over with green weeds, for a great 
extent} and the air produced from the ve¬ 
getable perfpiration of thefe, produces the 
trade-wind.” The theory of Carteflus was 
not quite fo abfurd. He alledged, that the 
earth went round fafter than its atmofphere 
at the equator; fo that its motion, from weft 
to eaft, gave the atmofphere an imaginary 
one from eaft to weft ; and thus an eaft- 
wind was eternally feen to prevail. Re¬ 
jecting thofe arbitrary opinions, conceived 
without force, and afferted without proof. 
Doctor Halley has given one more plaufible ^ 
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which feems to be the reigning fyftem of 
the day. 

To conceive his opinion clearly, let us for 
a moment fuppofe the whole furface of the 
earth to be an ocean, and the air encompaf- 
fing it on every fide, without motion. Now 
it is evident, that that part of the air that 
lies diredtly under the beams of the fun, 
wall be rarefied * and if the fun remained for 
ever in the fame place, there would be a 
great vacuity in the air, if I may fo exprefs 

it, beneath the place where the fun flood. 
But the fun moving forward, from eaft to 
weft, this vacuity will follow too, and {till 
be made under it. But while it goes on to 
make new vacuities, the air will rufh in to 
fill up thofe the fun has already made; in 

other words, as it is ftill travelling forward, 
the air will continually be rufhing in behind, 
and purfue its motions from eaft to weft. In 
this manner, the air is put into motion by 
day j and by night, the parts continue to 
impel each other, till the next return of the 
fun, that gives a new force to the circula¬ 

tion. 
In this manner is explained the conftant 

eaft-wind that is found blowing round the 
globe, near the equator. But it is alfo 
known, that as we recede from the equator 
on cither fide, we come into a trade-wind, 

that 
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that continually blows from the^poles, from 

the north on one fide, or the fouth on the 

other, both directing towards the equator. 

This alfo proceeds from a fimilar caufe with 

the former ; for the air being more rarefied 

in thofe places over which the fun more di- 

redly darts its rays, the currents will come 

both from the north and the fouth, to fill up 

the intermediate vacuity. 

Thefe two motions, namely, the general 

one from eaft to weft, and the more particu¬ 

lar one from both the Poles, will account for 
* ' 

all the phenomena of trade-winds ; which, 

if the whole furface of the globe were fea, 

would undoubtedly be conftant, and for 

ever continue to blow in one dire&ion. But 
. 1 t 

there are a thoufand circumftances to break 

thefe air-currents into fmaller ones; to drive 

them back againft their general courfe; to 

raife or deprefs them ; to condenfe them in¬ 

to ftorms; or to whirl them in eddies. In 

confequence of this, regard muft be often 

had to the nature of the foil, the pofition of 

the high mountains, the courfe of the rivers, 

and even to the luxuriance of vegetation. 
* O'- 

If a country lying diredly under the fun, 

be very flat and fandy, and if the land be 

low and extenfive, the heats occafioned by 

the refle&ion of the fun-beams, produces a 

very great rarefadio^ of the air. The defarts 
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of Africa which are conformable to this de- 

fcription, are fcarce ever fanned by a breath 

of wind by day * but the burning fun is con¬ 

tinually feen blazing in intolerable fplendor 

above them. For this reafon, all alons; the 

coafts of Guinea, the wind is always per¬ 

ceived blowing in upon land, in order to fill 

up the vacuity caufed by the fun’s operation. 

In thofe fhores, therefore, the wind blows 

in a contrary direction to that of its general 

current j and is conftantly found fetting in 

from the weft. 

From the famecaufeit happens, that thofe 

conftant calms, attended with deluges of rain, 

are found in the fame part of the ocean. For 

this tradt being placed in the middle, between 

the wefterly winds blowing on the coaft of 

Guinea, and the eafterly trade-winds that 

move at fome diftance from fhore in a con¬ 

trary direction, the tendency of that part of 

the air that lies between thefe two oppofite 

currents, is indifferent to either, and fo refts 

between both in torpid ferenity; and the 

weight of the incumbent atmofphere, being 

diminifhed by the continual contrary winds 

blowing from hence, it is unable to keep the 

vapours fufpended that are copioufly borne 

thither-, fo that they fall in continual rains. 

But it is not to be fuppofed, that any theo¬ 

ry 
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ry can account for all the phenomena of 

even thofe winds that are known to be moft 

regular. Inftead, therefore, of a complete 

fyftem of the trade-winds, we muft rather 

be content with an imperfed hiftory. Thefe*, 

as was faid, being the refult of a combina¬ 

tion of effeds, affiime as great a variety as 

the caufes producing them are various. 

Eefides the great general wind abovemen- 

tioned, in thofe parts of the Atlantic that lie 

under the temperate zone, a north wind pre¬ 

vails conftantly during the months of Odo- 

ber, November, December, and January. 

Thefe, therefore* are the moft favourable 

months for embarking for the Eaft-Indies, in 

order to take the benefit of thefe winds, for 

crofting the line: and it has been often found, 

by experience, that thofe who had fet fail 

five months before, were not in the leaft far¬ 

ther advanced in their voyage, than thofe 

who waited for the favourable wind. During 

the winter of Nova Zembla, and the other 

ardic countries, a north wind reigns almoft 

continually. In the Cape de Verde iftands, 

a fouth wind prevails during the month of 

July. At the Cape of Good Hope, a north- 

weft wind blows during the month of Sep¬ 

tember. There are alfo regular winds, pro¬ 

duced by various caufes, upon land. The 

* BufFon, vol. ii. p. 2^o. 
ancient 
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ancient Greeks were the firft who obferved 

a conftant breeze, produced by the melting 

of the fnows, in fome high neighbouring 

countries. This was perceived in Greece, 

Thrace, Macedonia, and the /Egean fea. 

The fame kind of winds are now remarked 

in the kingdom of Congo, and the molt 

fouthern parts of Africa. The flux and re¬ 

flux of the fea alfo produces fome regular 

winds, that ferve the purpofes of trade-, and, 

in general, it may be obferved, that wherever 

there is a ftrong current of wateT, there is 

a current of air that feems to attend it. 

Eefide thefe winds that are found to blow 

in one diredion, there are, as was faid before, 

others that blow for certain months of the 

year one way, and the reft of the year the 

contrary way: thefe are called the Monfoons, 

from a famous pilot of that name, who ftrft 

ufed them in navigation with fuccefs *. 

In all that part of the ocean that lies between 

Africa and India, the eaft Winds begin at the 

month of January, and continue till about 

the commencement of June. In the month 

of Auguft, or September, the contrary direc¬ 

tion takes place; and the weft winds prevail 

for three or four months. The interval be¬ 

tween thefe winds, that is to fay, from 

the end of June to the beginning of Au~ 

* Varenii Geographia Geurculis, cap. 20. 

guft, 



348 AN HISTORY OF 

guft, there is no* fixed wind; but the Tea 

ufually tofted by violent tempefts, proceedr 

ing from the north. Thefe winds are always 

fubjecft to their greateft variations, as they 

approach the land; fo that on one fide of the 

great peninfula of India, the coafts are, for 

near half the year, harraffed by violent hur¬ 

ricanes, and northern tempefts; while, on 

the oppofite fide, and all along the coafts of 

Coromandel, thefe dreadful tempefts are 

wholly unknown. At Java, and Ceylon, a 

weft wind begins to reign in the month of 

September; but at fifteen days of fouth lati¬ 

tude, this wind is found to be loft, and the 

great general trade-wind from the eaft, is 

perceived to prevail. On the contrary, at 

Cochin, in China, the weft wind begins at 

March; fo that thefe Monfoons prevail, at 

different feafons, throughout the Indies. So 

that the mariner takes one part of the year 

to go from Java to the Moluccas; another 

from Cochin to Molucca; another from Mo¬ 

lucca to China; and ftill another to direct 

him from China to Japan. 
There are winds alfo that may be confi- 

dered as peculiar to certain coafts; for ex¬ 

ample, the fouth wind is almoft conftant up¬ 

on the coafts of Chili and Peru; weftern winds 

almoft conftantly prevail on the coaft of Ter¬ 
ra 

v 
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ra Magellanica; and in the environs of the 

Streights le Maire. On the coafts of Malabar, 

north and north-weft winds prevail continu¬ 

ally; along the coaft of Guinea, the north- 

weft wind is alfo very frequent; and, at a di- 

ftance from the coafts,the north-eaft is always 

found prevailing. From the beginning of No¬ 

vember to the end of December, a weft wind 

prevails on the coafts of Japan; and, during 

the whole winter, no fhips can leave the port 

of Cochin, on account of the impetuofity of 

the winds that fet upon the coaft. Thefe blow 

with fuch vehemence that the ports are en¬ 

tirely choaked up with fand, and even boats 

themfelves are not able to enter. However, 

the eaft winds that prevail for the other half 

of the year, clear the mouths of their harbours 

from the accumulations of the preceding win¬ 

ter, and fet the confined fhips at liberty. At 

the Streights of Babelmandel there is a fouth 

wind that periodically returns, and which is 

always followed by a north-eaft. 

Befide winds thus peculiar to certain coafts, 

there are others found to prevail on all the 

•coafts, in warm climates; which, during one 

part of the day, blow from the fhore, and, 

during another part of it, blow from the fea. 

The fea-breeze, in thofe countries, as Dam- 

pier 
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pier obferves, commonly rifes in the morn* 

ing, about nine, proceeding flowly, in a fine 

fmall black curl, upon the furface of the wa¬ 

ter, and making its way to refrefh the fhore. 

It is gentle at firft, but encreafes gradually 

till twelve, then infenfibly finks away, and is 

totally hufhed at five. Upon its ceafing, the 

land-breeze begins to take its turn, which in- 

creafes till twelve at night, and is fucceeded, 

in the morning, by the fea-breeze again. 

Without all doubt, nothing could have been 

more fortunate, for the inhabitants of the 

warm countries, where thofe breezes blow, 

than this alternate refrefhment, which they 

feel at thofe feafons when it is mod wanted. 

The heat, on fome coafts, would be infup- 

portable, were it not for fuch a fupply of air, 

when the fun has rarefied all that which lay 

more immediately under the coaft. The 

fea-breeze temperates the heat of the fun by 

day; and the land-breeze corre&s the malig¬ 

nity of the dews, and vapours, by night. 

Where thefe breezes, therefore, prevail, and 

they are very common, the inhabitants enjoy 

a (hare of health, and happinefs, unknown to 

thofe that live much farther up the country, 

or fuch as live in fimilar latitudes without 

this advantage. The caufe of thefe ob- 

vioully feems to arife from the rarefaction, of 
the 

i 
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the air by the fun, as their duration continues 

with its appearance, and alters when it goes 

down. The fun, it isobferved, equally dif- 

fufing his beams upon land and fea, the land, 

being a more folid body than the water, re¬ 

ceives a greater quantity of heat, and refledts 

it more ftrongly. Eeing thus, therefore, heat¬ 

ed to a greater degree than the waters, it, of 

confequence, drives the air from land out to 

fea ; but, its influence being removed, the air 

returns to fill up the former vacuity. Such is 

the ufual method of accounting for this phe¬ 

nomenon; but, unfortunately, thefe fea and 

land breezes are vifitants that come at all 

hours. On the coafls of Malabar *, the land- 

breezes begin at midnight, and continue till 

noon; then the fea-breezes take their turn, 

and continue till midnight again. While, 

again, at Congo, the land-breezes begin at 

five, and continue till nine the next dav. 

But, if the caufe of thefe be fo infcrutable, 

that are, as we fee, tolerably regular in their 

vifitations, what firall we fay to the winds of 

our own climate, that are continually ihilting, 

and incapable of refl? Some general caufes 

may be afligned, which nothing but particu¬ 

lar experience can apply. And, in the firft 

* Buffon, vol. ii. p. 252. 
place, 

v 
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place, it may be obferved, that clouds, and 

heat, and, in fhort, whatever either encreafes 

the denfity or the elafticity of the air, in 

any one place, will produce a wind there: 

for the encreafed a&ivity of the air thus 

preffing more powerfully on the parts of it 

that are adjacent, will drive them forward, 

and thus go on, in a current, till the whole 

comes to an equality, 

In this manner, as a denfer air produces 

a wind, on the one hand ; fo will any acci¬ 

dent, that contributes to lighten the air, 

produce it on the other: for, a lighter air 

may be confidered as a vacuity, into which 

the neighbouring air will rufh: and hence 

it happens, that when the barometer marks 

a peculiar lightnefs in the air, it is no won¬ 

der that it foretells a ftorm. 

The wands upon large waters are generally 

more regular than thofe upon land. The 

wand at fea generally blows with an even 

Heady gale; the wind at land puffs by in¬ 

tervals, encreafing its ftrength, and remit¬ 

ting it, without any apparent caufe. This, 

in a great meafure, may be owing to the 

many mountains, towers, or trees, that it 

meets in its way, all contributing either 

to turn it from its courfe, or interrupt its 

paffage. 

The 
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The eaft wind blows more conftantly than 

any other, and for an obvious reafon : all 

other winds are, in fome meafure, devia¬ 

tions from it, and partly may owe their 

origin thereto. It is generally, likewife, the 

moft powerful, and for the fame reafon. 

There are often double currents of the 

air. While the wind blows one way, we 

frequently fee the clouds move another. 

This is almoft ever the cafe before thunder j 

for it is well known that the thunder cloud 

always moves againft the wind : the caufe 

of this furprizing appearance has hitherto 

remained a fecret. From hence we may 

conclude, that weathercocks only inform us 

of that current of the air, which is near the 

furface of the earth; but are often erroneous 

with regard to the upper regions; and, in 

fa£t,Derham has often found them erroneous. 

Winds are generally more powerful on 

elevated fituations than on the plain, becaufe 

their progrefs is interrupted by fewer ob- 

ftacles. In proportion as we afcend the 

heights of a mountain, the violence of the 

weather feems to encreafe, until we have 

got above the region of ftorms, where all is 

ufually calm and ferene. Sometimes, how¬ 

ever, the ftorms rife even to the tops of the 

highefl mountains; as we learn from thofe 

who have been on the Andes, and as we 

Vol. I. A a are 
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are convinced by the deep fnows that crown 

even the higheft. 

Winds blowing from the fea are generally 

moifter, and more attended with rains, than 

thofe which blow over extenfive tradts of 

land : for the fea gives off more vapours to 

the air, and thefe are rolled forward upon 

land, by the winds blowing from thence*. 

For this reafon our eafterly winds, that 

blow from the continent, are dry, in com- 

parifon of thofe that blow from the furface 

of the ocean, with which We are furrounded 

©n every other quarter. 

In general the winds are more boiflerous 

in fpring and autumn, than at other feafons: 

for, that being the time of high tides, the 

fea may communicate a part of its motions 

to the winds. The fun, and moon, alfo, 

which then have a greater effect upon the 

waters, may alfo have fome influence upon 

the winds; for, there being a great body of 

air furrounding the globe, which, if com 

denfed into water, would cover it to the 

depth of thirty-two feet, it is evident that 

the fun and moon will, to a proportionable 

degree, affect the atmofphere, and make a 

tide of air. This tide will be fcarce per¬ 

ceivable, indeed; but, without doubt, it adtm 

ally exifts; and may contribute to encreafe 

* Derham’s Fhifico The©!, 
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the vernal and autumnal ftorms, which are 

then known to prevail. 

Upon narrowing the paffage through 

which the air is driven, both the denfity and 

the fwiftnefs of the wind is encreafed. For 

as currents of water flow’ with greater force 

and rapidity by narrowing their channels, fe> 

alfo wdll a current of air, driven through a 

contracted fpace, grow more violent and ir- 

refiftible. Hence we find thofe dreadful 

ftorms that prevail in the defiles of moun¬ 

tains, wThere the wind, pufhing from behind 

through a narrow channel, at once encreafes 

in fpeed and denfity, levelling, or tearing up, 

every obftacle that rifes to obftruCt its 

paffage. 

Winds reflected from the tides of moun¬ 

tains and towrers, are often found to be more 

forceful than thofe in direCt progreflion. This 

we frequently perceive near lofty buildings, 

fuch as churches or fteeples, where winds 

are generally known to prevail, and that 

much more powerful than at fome diftance. 

The air, in this cafe, by ftriking againft the 

fide of the building, acquires additional den¬ 

fity and, .therefore, blows with more force. 

Thefe differing degrees of denfity, wrhich 

the air is found to poflefs, fufficiently fhew 

that the force of the winds do not depend 

A a 2 . upon 
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upon their velocity alone ; fo that thofe inftrii- 

ments called anemometers, which are made 

to meafure the velocity of the wind, will by 

no means give us certain information of the 

force of the ftorm. In order to eftimate 

this with exadriefs We ought to know its 

denfity ; which alfo thefe are not calculated 

to difcover. For this reafon we often fee 

ftorms, with very powerful effeds, that do 

not feern to fhew any great fpeed ; and, on 

the contrary, we fee thefe wind meafurers 

go round, with great fwiftnefs, when fcarce 

any damage has followed from the ftorm. 

Such is the nature, and the incorlftancy, of 

the irregular winds with Which we are beft 

acquainted. But their effeds are much 

more formidable in thofe climates, near the 

tropics, where they are often found to break 

in upon the fteady courfe of the trade-winds, 

and to mark their paffage with deftrudiori. 

With us the tempeft is but rarely known, 

and its ravages are regiftered as an uncom¬ 

mon calamity ; but, in the countries that lie 

between the tropics, and for a good fpace 

beyond them, its vifits are frequent, and 

its effeds anticipated. In thefe regions the 

winds vary their terrors; fometimes involv¬ 

ing all things in a fuffbeating heat; fome¬ 

times mixing all the elements of fire, air, 

earth, and water together ; fometimes, with 

a momen- 
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a momentary fwiftnefs, palling over the face 

of the country, and deftroying all things in 

their paffage ^ and fometimes raifing whole 

fandy deferts in one country, to depofit them 

upon fome other. We have little reafon, 

therefore, to envy thefe climates, the luxu¬ 

riance of their foil, or the brightnefs of their 

ikies. Our own muddy atmofphere, that 

wraps us round in obfcurity, though it fails 

to gild our profpedts with fun-fhine, or our 

groves with fruitage, neverthelefs anfwers 

the calls of induftry. They may boaft of a 

plentiful, but precarious harveil^ while, with 

us, the labourer toils in a certain expectation 

of a moderate, but an happy return. 

In Egypt*, a kingdom fo noted for its 

fertility, and the brightnefs of its atmof¬ 

phere, during fummer, the fouth winds are 

fo hot, that they almoft flop refpiration ; be- 

fides which, they are charged with fuch 

quantities of fand, that they fometimes darken 

the air, as with a thick cloud. Thefe fands 

are fo fine, and driven with fuch violence, 

that they penetrate every where ; even into 

chefts, be they fhut ever fo clofely. If 

thefe winds happen to continue for any 

length of time, they produce epidemic dif- 

eafes j and are often followed by a great mor¬ 

tality. It is alio found to rain but very fel- 

Buffon, vob ii. p. 258. 

dqm 
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dom in that country ; however, the want of 

fhowers is richly compenfated by the copi- 

onfnefs of their dews, which greatly tend to 

promote vegetation. 

In Perfia, the winter begins in November, 

and continues till March. The cold at that 

time is intenfe enough to congeal the water *, 

and fnow falls, in abundance, upon their 

mountains. During the months of March 

and April, winds arife, that blow with great 

force, and feem to ufher in the heats of fum- 

mer. Thefe return again, in autumn, with 

forne violence ; without, however, producing 

any dreadful effects. But, during their 

iummer, all along the coafts of the Perfian 

Gulph, a very dangerous -wind prevails, 

which the natives call the Sameyel, ft ill 

more dreadful and burning than that of 

Egypt, and attended with inftant and fatal 

effe&s. This terrible blaft, wdiich was, per¬ 

haps, the peftilence of the ancients, inftantly 

kills all thofe that it involves in its paffage. 

What its malignity confifts in, none can tell, 

as none have ever furvived its effedts, to give 

information. It frequently, as I am told, 

affumes a vifible form } and darts, in a kind 

of bluifh vapour, along the furface of the 

country. The natives, not only of Perfia, 

but Arabia, talk of its effects with terror ^ 

and their poets have not failed to heighten 

them, with the affiftance of imagination. 
They 
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They have defcribed it as under the conduct 

of a minifter of vengeance, who governs its 

terrors, and raifes, or depreffes it, as he 

thinks proper^. Thefe deadly winds are 

alfo known along the coafts of India, at 

Necapatan, Mafulipatan, and Petapoli. But, 

luckily for mankind, the fhortnefs of their 

duration diminifhes the injuries that might 

,enfue from their malignity. 

The Cape of Good Hope, as well as many 

iflands in the Weft-Indies, are famous for 

their hurricanes, and that extraordinary 

kind of cloud which is fa.id to produce them. 

This cloud, which is the fore-runner of an 

approaching hurricane, appears, when firft 

feen, like a fmall black fpot, on the verge of 

the horizon ; and is called, by failors, the 

bull’s eye, from being feen fo minute at a 

vaft diftance. All this time, a perfed calm 

reigns over the fea and land, while the 

cloud grows gradually broader as' it ap¬ 

proaches. At length, coming to the place 

where its fury is to fall, it invefts the whole 

horizon with darknefs. During all the time 

of its approach, an hollow murmur is heard 

in the cavities of the mountains, and beafts 

and animals, fenfible of its approach, are feen 

running over the fields, to feck for fhclter. 

Nothing can be more terrible than its vio¬ 

lence when it begins. The houfes in thofe 

* Herbelot. Bibliotheque Oriental, 

COU11- 
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countries, which are made of timber, the 

better to refill: its fury, bend to the blalt like 

oilers, and again recover their reditude. 

The fun, which, but a moment before, blaz¬ 

ed with meridian fplendor, is totally fhut 

out; and a midnight darknefs prevails, ex¬ 

cept that the air is inceflantly illuminated 

with gleams of lightening, by which one 

can ealily fee to read. The rain falls, at the 

fame time, in torrents ; and its defcent has 

been refembled tp what pours from the fpouts 

of our houfes after a violent Ihower. Thefe 

hurricanes are not lefs offenlive to the fenfe 

of fmelling alfo; and never come without 

leaving the molt noifome ftench behind 

them. If the feamen alfo lay by their wet 

cloaths, for twenty-four hours, they are all 

found fwarming with little white maggots, 

that were brought with the hurricane. Our 

flrft mariners, when they vifited thefe re¬ 

gions, were ignorant of its effeds, and the 

figns of its approach ; their fhips, therefore, 

were dalhed to the bottom at the firft onfet; 

and numberlefs w7ere the wrecks wrhich the 

hurricane occalioned. But, at prefent, 

being fore-warned of its approach, they ftrip 

their mails of all their fails, and thus pa- 

, tiently abide its fury. Thefe hurricanes 

are common in all the tropical climates* 

On the coatts of Guinea they have frequent¬ 

ly three, or four, in a day, that thus 

Ihut 
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ftiut out the heavens, for a little fpace ; 

and when paft leave all again in former fplen- 

dor. They chiefly prevail, on that coaft, in the 

intervals'of the trade winds ; the approach of 

which clears the air of its meteors, and gives 

thefe mortal fhowers that little degree of 

wholefomenefs which they poflefs. They 

chiefly obtain there during the months of 

April and May; they are known, at Loango, 

from January to April; on theoppofite coaft 

of Africa, the hurricane feafon begins in May; 

and, in general, whenever a trade wind be¬ 

gins to ceafe, thefe irregular tempefts are 

found to exert their fury. 

All this is terrible; but there is a tempeft, 

known to thofe climates, more formidable 

than any we have hitherto been defcribing, 

which is called, by the Spaniards, a Tornado. 

As the former was feen arriving from one part 

of the heavens, and making a line of deftruc- 
tion; fo the winds in this feem to blow from 

every quarter, and fettle upon one deftined 

place, with fuch fury, that nothing can refift 

their vehemence. When they have all met, 

in their central fpot, then the whirlwind be¬ 

gins with circular rapidity. The fphere, every 

moment widens, as it continues to turn, and 

catches every object that lies within its at¬ 

traction. This, alfo, like the former, is pre¬ 

ceded by a flattering calm; the air is every 

where hufhed; and the fca is as fmooth as 
. * % 

polifhed 
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polifhed glafs: however, as its effe&s are 
more dreadful than thofe of the ordinary 
hurricane, the mariner tries all the power 
of his fkill to avoid it; which, if he fails of 
doing, there is the greateft danger of his 
going to the bottom. All along the coafts of 
Guinea, beginning about two degrees north 
of the line, and fo downward, lengthwife, for 
about a thoufand miles, and as many broad, 
the ocean is unnavigable, upon account of 
thefe tornados. In this torpid region there 
reign unceafing tornados, or continual calms ; 
among which, whatever fhip is fo unhappy 
as to fall, is totally deprived of all power 
of efcaping. In this dreadful repofe of all 
the elements, the folitary veffel is obliged to 
continue, without a tingle breeze to affift 
the mariner’s willies, except thofe whirl¬ 
winds, which only ferve to encreafe his ca¬ 
lamity. At prefent, therefore, this part of 
the ocean is totally avoided^ and, although 
there may be much gold along the coafts of 
that part of Africa, to tempt avarice, yet there 
is fomething, much more dreadful than the 
fabled dragon of antiquity, to guard the trea- 
fure. As the internal parts of that country 
are totally unknown to travellers, from their 
burning fands and extendve defarts, fo here 
we find a vaft tradt of ocean, lying off its 
fhores, equally unvifited by the mariner. 

But 
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But of all thofe terrible tempefts that de¬ 

form the face of nature, and reprefs human 

preemption, the fandy tempefts of Arabia 

and Africa, are the moft terrible, and ftrike 

the imagination moft ftrongly. To conceive 

a proper idea of thefe, we are by no means 

to fuppofe them refembling thofe whirlwinds 

of duft that we fometimes fee fcattering in 

our air, and fprinkling their contents upon 

our roads, or meadows. The fand-ftorm of 

Africa, exhibits a very different appearance. 

As the fand of which the whirlwind is com- 

pofed, is exceffively fine, and almoft refem- 

bles the parts of water, its motion entirely 

refembles that of a fluid; and the whole plain 

feems to float onward, like a flow inundation. 

The body of fand thus rolling, is deep enough 

to bury houfes and palaces in its bofom: 

travellers who are eroding thofe extenfive 

deferts, perceive its approach at a diftance; 

and, in general, have time to avoid it, or 

turn out of its way, as it generally extends 

but to a moderate breadth. However, when 

it is extremely rapid, or very extenfive, as 

fometimes is the cafe, no fwiftnefs, no art, 

can avail; nothing then remains, but to 

meet death with fortitude, and fubmit to be 

buried alive with refignation. 

It 
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It is happy for us of Britain, that we have 

no fuch calamity to fear; for, from this, even 

fome parts of Europe are not entirely free. 

We have an account given us, in the Hiftory 

of the French Academy, of a miferable town 

of France, that is conftantly in danger of 

being buried under a fimilar inundation; 

with which I will take leave to clofe this 

chapter. “ In the neighbourhood of St. Paul 

de Leon, in Lower Brittany *, there lies a 

tradt of country along the fea-fide, which 

before the year 1666 was inhabited, but now 

lies deferted, by reafon of the fands which 

cover it, to the height of twenty feet; and 

which every year advance more and more 

in land, and gain ground continually. From 

the time mentioned above, the fand has bu¬ 

ried more than fix leagues of the country in¬ 

ward; and it is now but half a league from 

the town of St. Paul; fo that, in all appear¬ 

ance, the inhabitants muft be obliged to 

abandon it entirely. In the country that has 

been overwhelmed, there are ftill to be feen 

the tops of fome fteeples peeping through the 

fand, and many chimnies that ftill remain 

above thisfandy ocean. The inhabitants, how¬ 

ever, had fufficient time to efcape; but being 

deprived of their little all, they had no other 

* Hiftoire de PAccademie des Sciences, an. 1722. 
refource 
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refource but begging for their fubfiftence. 

This calamity chiefly owes its advancement 

to a north, or an eaft wind, railing the fand, 

which is extremely fine, in fuch great quan¬ 

tities, and with fuch velocity, that M. De- 

Hands, who gave the account, fays, that 

while he was walking near the place, during 

a moderate breeze of wind, he was obliged, 

from time to time, to fhake the fand from 

his cloaths and his hat, on which it was lodg¬ 

ed in great quantities, and made them too 

heavy to be eafily borne. Still further, when 

the wind was violent, it drove the fand acrofs 

a little arm of the fea, into the town of Rof- 

coff, and covered the ftreets of that place 

two feet deep; fo that they have been oblig¬ 

ed to carry it off in carts. It may alfo be 

obferved, that there are feveral particles of 

iron mixed with the fand, which are readily 

affeded by the loadftone. The part of the 

coaft that furnifhes thefe fands, is a tract of 

about four leagues in length; and is upon a 

level with the fea at high water. The fhore 

lies in fuch a manner as to leave its fands 

fubjedt only to the north and eaft winds, 

that bear them farther up the fhore. It 

is eafy to conceive how the fame fand that 

has at one time been borne a fhort way in 

land, may, by fome fucceeding and ftronger 

blaft, 
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blaft, be carried up much higher: and thus 

the whole may continue advancing forward, 

deluging the plain, arid totally deftroying its 

fertility. At the fame time, the fea, from 

whence this deluge of fand proceeds may 

furnifh it in inexhauftible quantities. This 

unhappy country, thus overwhelmed in fo 

lingular a manner, may well juftify what 

the ancients and the moderns have reported 

concerning thofe tempefts of fand in Africa, 

that are faid to deftroy villages, and even 

armies, in their bofom.” 

C FI A F. 
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CHAP. XXL 

Of Meteors, and fuch Appearances as refult 

from a Combination of the Elements. 

I N proportion as the fubftances of nature 

are more compounded and combined, their 

appearances become more inexplicable and 

amazing. The properties of water have been 

very nearly afcertained. Many of the qua¬ 

lities of air, earth, and fire, have been dis¬ 

covered, and eftimated; but when thefe come 

to be united by Nature, they often produce 

a refult which no artificial combinations can 

imitate; and we ftand furprized, that al¬ 

though we are poffeffed of all thofe fubftan- 

ces which Nature makes ufe of, fhe fhews 

herfelf a much more various operator than 

the moft fkilful chymift ever appeared to be. 

Every cloud that moves, and every fhower 

that falls, ferves to mortify the philofopher’s 

pride, and to fhevr him hidden qualities in 

air and water, that he finds it difficult to ex¬ 

plain. Dews, hail, fnow, and thunder, are 

not lefs difficult for being more common. 

Indeed, when we refiedt on the manner in 

whichJNfature performs any one of thefe ope¬ 

rations, our wonder encreafes. To fee water, 

which is heavier than air, rifing in air, and 

then 



368 AN HISTORY OF 

then falling in a form fo very different from 

that in which it rofe; to fee thb fame fluid at 

one time defcending in the form of hail, at 

another in that of fnow; to fee two clouds, 

by dafhing againft each other, producing an 

eledrical fire, which no watery compofi-* 

tion that we know of carl effed; thefe, I fay, 

ferve fufficiently to excite our wonder-, and 

ftill the more, in proportion as the objeds 

are ever prefling on our curiofity. Much, 

however, has been written concerning the 

manner in which Nature operates in thefe 

produdions; as nothing is fo ungrateful to 

mankind as hopelefs ignorance. 

And firft, with regard to the manner in 

wThich water evaporates, and rifes to form 

clouds, much has been advanced, and many 

theories devifed. All water *, fay fome, has 

a quantity of air mixed with it; and the heat 

of the fun darting down, difengages the par¬ 

ticles of this air from the grofler fluid: the 

fun’s rays being reflected back from the water, 

carry back with them thofe bubbles of air and 

water wThich, being lighter than the conden- 

fed air, will afcend till they meet with more 

rarefied air; and they will thenftand fuImpend¬ 

ed. Experience, however, proves nothing 

of all this. Particles of air or fire, are not 

thus knowm to afcend with a thin coat of 

water; and, in fad, we know that the lit— 

* Spectacle de la Nature, vol. iii. 
tie 
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tie particles of fleam are folid drops of wa¬ 

ter. But befides this, water is known to 

evaporate more powerfully in the fevereft 

froft, than when the air is moderately warm *. 

Dodor Hamilton, therefore, of the univerfi- 

ty of Dublin, rejeding this theory, has en¬ 

deavoured to eflablifh another. According 

to him, as aqua fortis is a menftruum that 

diffolves iron, and keeps it mixed in the fluid; 

as aqua regia is a menftruum that diffolves 

gold; or as water diffolves falls to a certain 

quantity; fo air is a menftruum that corrodes 

and diffolves a certain quantity of water, and 

keeps it fufpended above. But however in¬ 

genious this may be, it can hardly be admit¬ 

ted; as we know, byMariotte’s experiment *fq 

that if water and air be enclofed together, in- 

ftead of the air’s ading as a menftruum upon 

the water, the water will ad as a menftruum 

upon the air, and take it all up. We know 

alfo, that of two bodies, that which is moft 

fluid and penetrating, is moft likely to be the 

menftruum of the other: but water is more 

fluid and penetrating than air, and, therefore, 

the moft likely of the two to be the menftru¬ 

um. We know that all bodies are more fpeedi- 

lyaded upon, the more their parts are brought 

* Memoires de l’Accademie des Sciences, a \ 1705. 

f Mariottoe, de la Nature de 1’Air, p. 97, 106. 

Vol. I. B b into 
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into contad with the menftruum that dif- 

folves them: but water, inclofed with com- 

preft air, is not the more diminifhed there¬ 

by *. In Abort, we know, that cold, which 

diminifhes the force of other menftruums, is 

often found to promote evaporation. In this 

variety of opinion, and uncertainty of con¬ 

jecture, I cannot avoid thinking that a theory 

of evaporation may be formed upon very Am¬ 

ple and obvious principles, and embarrafled, 

as far as I can conceive, with very few ob¬ 

jections. 

We know that a repelling power prevails 

in nature, not lefs than an attractive one. 

This repuliion prevails ftrongly between the 

body of fire and that of water. If I plunge 

the end of a red hot bar of iron into a vefiel 

of water, the fluid rifes, and large drops of it 

fly up in all manner of directions, every part 

bubbling and fteaming until the iron be cold. 

Why may we not, for a moment, compare the 

rays of the fun, darted direCtly upon the fur- 

face of the water, to fo manv bars of red hot 

iron-, each bar, indeed, infinitely frnall, but 

not the lefs powerful? In this cafe, where- 

ever a ray of fire darts, the water, from its 

repulfive quality, will be driven on ' all 

Aides j and, of confequence, as in the cafe of 

the bar of iron, a part of it will rife. The 

* See Boyle’s Works, vol. ii. p. 619. 
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parts thus riling, however, will be extremely 

fmall; as the ray that darts is extremely fo. 

The afTemblage of the rays darting upon the 

water in this manner, will caufe it to rife in a 

light thin fteam above the furface ; and as the 

parts of this fteam are extremely minute, they 

will be lighter than air, and, confeauently, 

float upon it. There is no need forfuppofing 

them bubbles of water, filled with fire; for 

any fubftance, even gold itfelf, will float on 

air, if its parts be made fmall enough; or, in 

other words, if its furface be fufficiently en- 

creafed. This water, thus difengaged from 

the general mafs, will be ftill farther attenuat¬ 

ed and broken by the refle&ed rays, and, con- 

fequently, more adapted for afcendmg. 

From this plain account, every appearance 

in evaporation may be eafily deduced. The 

quantity of heat encreafes evaporation, be- 

caufe it raife$ a greater quantity of fteam.The 

quantity of wind encreafes evaporation; for, 

by waving the furface of the water, it thus 
expofes a greater furface to the evaporating 

rays. A dry froft, in fome meafure a Sifts 

the quantity of evaporation; as the quanti¬ 

ty O' rays are found to be no way dimi- 

nifhed thereby. Moift weather alone 

prevents evaporation; for the rays being 

abfbrbed, refracted, and broken, by the 

E b 2 inter- 
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intervening mdifture, before they arrive at 

the furface, cannot produce the efFed; arid 

the vapour will rife in a fmall proportion. 

Thus far we have accounted for the afcent 

of vapours * but to account for their falling 

again, is attended with rather more difficulty. 

We have already obferved, that the particles 

of vapour, difengaged from the furface of 

the water, will be broken and attenuated in 

their afcent, by the refleded, and even the 

dired rays, that happen to ftrike upon their 

minute furfaces. They will, therefore, con¬ 

tinue to afcend, till they rife above the ope¬ 

ration of the refleded rays, which reaches but 

to a certain height above the furface of the 

earth. Being arrived at this region, which is 

cold for want of refleded heat, they will be 

condenfed, and fufpended in the form of 

clouds. Some vapours that afcend to great 

heights, will be frozen intofnow; others, that 

are condenfed lower down, will put on the 

appearance of a mift, which we And the 

clouds to be, when we afcend among them, 

as they hang along the fldes of a mountain. 

Thefe clouds of fnow and rain, being blown 

about by winds, are either entirely fcatter- 

ed and difperfed above, or they are ft ill 

more condenfed by motion, like a fnow-ball, 

that grows more large and folid as it con¬ 

tinues to roll. At iaft, therefore, they will 

become 
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become too weighty for the air which firft 

raifed them, to fuftain: and they will defcend, 

with their excefs of weight, either in fnow 

or rain. But as they will fall precipitately, 

when they begin to defcend, the air, in fome 

meafure, will refift the falling; for, as the 

defcending fluid gathers velocity in its pre¬ 

cipitation, the air will encreafe its refiftance 

to it, and the water will, therefore, be thus 

broken into rain; as we fee, that water which 

falls from the tops of houfes, though it be¬ 

gins in a fpout, feparates into drops before 

it has got to the bottom. Were it not for 

this happy interpofition of the air between 

us and the water falling from a confiderable 

height above us, a drop of rain might fall 

with dangerous force, and an hail-ftone might 

ftrike us with fatal rapidity. 

In this manner, evaporation is produced by 

day; but when the fun goes down, a part of 

that vapour which his rays had excited, being 

no longer broken, and attenuated by the re- 

fledting rays, it will become heavier than the 

air, ever; before it has reached the clouds; 

and it will, therefore, tall back in dews, 

which differ only from rain in defcending 

before they have had time to condenfe into 

a vifible form. 

Hail, the Cartefians fay, is a frozen cloud, 

half 
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half melted, and frozen again in its defcent. 

An hoar-froft is but a frozen dew. Lightening 

we know to be an eledrical flafh, produced by 

the oppofition of two clouds: and thunder to 

be the found proceeding from the fame, con¬ 

tinued fey an echo reverberated among them. 

It would be to very little purpofe, to attempt 

explaining exadly how thefe wonders are ef- 

feded: we have as yet but little inlight into 

the manner in which thefe meteors are found 

to operate upon each other; and, therefore, 

we mull be contented with a detail rather 

of their effeds than their caufes. 

In our own gentle climate, where Nature 

wears the mildeft and kindeft afped, every 

meteor feems to befriend us. With us, rains 

fall in refrelhingfhowers,to enliven our fields, 

and to paint the landfcape wdth a more vivid 

beauty. Snow7s cover the earth, to preferve its 

tender vegetables from the inclemency of the 

departing winter. The dews defcend with 

inch an imperceptible fall as no way injures 

the conftitution. Thunder itfelf is feldom in¬ 

jurious ; and it is often wifhed by the 1 uifband- 

man, to clear the air, and to kill numberlefs 

infeds that are noxious to vegetation. Hail 

is the moft injurious meteor that is known 

in our climate j but it feldom vilits us with 

violence, and then its fury is but tranfient. 

One 
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One of the mod dreadful ftorms we hear 

.of*, was that at Hertfordfhire, in the year 

1697. It began by thunder and lightening, 

which continued for fome hours, wThen fud- 

denly a black cloud came forward, againft the 

wind, and marked its paflage with devalua¬ 

tion. The hail-ftones which it poured down, 

being meafured, were found to be many of 

them fourteen inches round, and, confe- 

quently, as large as a bowling-green ball. 

Wherever it came, every plantation fell be¬ 

fore it; it tore up the ground, fplit great oaks, 

and other trees, without number; the fields 

of rye were cut down, as if levelled with a 

fcythe; wrheat, oats, and barley, fuffered the 

fame damage. The inhabitants found but a 

precarious fhelter, even in their houfes, their 

tiles and windows being broke by the vio¬ 

lence of the hail-ftones, which, by the force 

with which they came, feemed to have de- 

fcended from a great height. The birds, in 

this univerfal wreck, vainly tried to efcape 

by flight; pigeons, crows, rooks, and much 

more of the fmaller and feebler kinds, wrere 

brought down. An unhappy young man, 

who had not time to take fhelter, was killed ; 

one of his eyes was (truck out of his head, and 

his body was all over black with the bniiles: 

another had juft time to efcape, but not with- 

* Phil. Tranf. vol. ii. p. 147. 
out 
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out the mod imminent danger, his body be¬ 
ing brnifed all over. Rut what is mod ex¬ 
traordinary, all this fell within the compafs of 
a mile. 

Mezcray, in his Hiftory of France, tells 
ns of a fhower of hail much more terrible, 
which happened in the year 1510, when the 
French monarch invaded Italy. There was, 
for a time, an horrid darknefs, thicker than 
that of midnight, which continued till the 
terrors of mankind were changed to ftill more 
terrible objedis, by thunder and lightening 
breaking the gloom, and bringing on fuch a 
fhower of hail, as no hiftory of human cala¬ 
mities could equal. Thefe hail-ftones were of 
a bluilh colour j and fome of them weighed 
not lefs than an hundred pounds. A noifome 
vapour of fulphur attended the ftorm. All 

the birds and beafts of the country were en¬ 
tirely deftroyed. Numbers of the human race 

fullered the fame fate. But what is ftill 
more extraordinary, the fifties themfelves 
found no protection from their native ele¬ 
ment ^ but were equal fufferers in the gene-* 
ral calamity. 

Thefe, however, are terrors that are feldoru 
exerted in our mild climates. They only ferve 
to mark the page of hiftory with wonder; and 

ftand as admonitions to mankind, of the va¬ 
rious ftores of punfthment in the hands of 

the 
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the Deity, which his power can treafure up, 

and his mercy can fufpend. 

In the temperate zone, therefore, meteors 

are rarely found thus terrible; but between 

the tropics, and near the poles, they affume 

very dreadful and various appearances. In 

thofe inclement regions, where cold and heat 

exert their chief power, meteors feem pecu¬ 

liarly to have fixed their refidence. They are 

feen there in a thoufand terrifying forms, 

aftonifhing to Europeans, yet disregarded by 

the natives, from their frequency. The won¬ 

ders of air, fire, and water, are there combined, 

to produce the moft tremendous effedts; and 

to fport with the labours and apprehenfiqns 

of mankind. Lightenings, that flafh without 

jioife *, hurricanes, that tear up the earth; 

clouds, that all at once pour down their con^ 

tents, and produce an inftant deluge; mock 

funs; northern lights, that illuminate half 

the hemifphere; circular rainbows; halo’s; 

fleeting balls of fire; clouds, refledting back 

the images of things on earth, like mirrors; 

and water-fpouts, that burft from the fea, to 

join with the mifts that hang immediately 

above them. Thefe are but a part of the 

phenomena that are common in thofe coun¬ 

tries ; and from many of which, our own 

climate is, in a great meafure, exempted. 

The 
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The meteors of the torrid zone, however, 

are different from thofe that are found near 

the polar circles: and it may readily be fup- 

pofed, that in thofe countries where the fun 

exerts the greateft force in raifing vapours 

of all kinds, there fhould be the greateft 

quantity of meteors. Upon the approach of 

the winter months, as they are called, un¬ 

der the line, which ufually begin about May, 

the fky, from a fiery brightnefs, begins to be 

overcaft, and the whole horizon feems wrapt 

in a muddy cloud. Mifts and vapours ftill 

continue to rife; and the air, which fo lately 

before was clear and elaftic, now becomes 

humid, obfcure, and ftifling: the fogs become 

fo thick, that the light of the fun feems in 

a manner excluded* nor would its prefence 

be known, but for the intenfe and fuffocat- 

ing heat of its beams, which dart through 

the gloom, and, inftead of diffipating, only 

ferve to encreafe the mift. After this pre¬ 

paration, there follows an almoft continual 

fucceftion of thunder, rain, and tempefts. 

During this dreadful feafon, the ftreets of 

cities flow like rivers* and the whole coun¬ 

try wears the appearance of an ocean. The 

inhabitants often make ufe of this opportu¬ 

nity to lay in a ftock of frefh water, for the reft 

of the year* as the fame caufe which pours 
down 
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down the deluge at one feafon, denies the 

kindly Ihower at another. The thunder 

which attends the fall of thefe rains, is much 

more terrible than that we are generally ac¬ 

quainted with. With us, the flafh is feen 

at fome diftance, and the noife fhortly after 

enlues ; our thunder generally rolls on one 

quarter of the fky, and one ftroke purfues 

another. Eut here it is otherwise; the 
1 

whole fky, all around, feems illuminated 

with unremittedflafhes of lightening; every 

part of the air feems productive of its own 

thunders ; and every cloud produces its own 

fhock. The ffrokes come fo thick, that the 

inhabitants can fcarce mark the intervals; 

but all is one unremitted roar of elementary 

confufion. It fhould feem, however, that 

the lightening of thofe countries is not fo 

fatal, or fo dangerous, as with us ; fince, in 

this cafe, the torrid zone would be uninha- 
r • 

bitable. 

When thefe terrors have ceafed, writh 

which, however, the natives are familiar, 

meteors of another kind begin to make their 

appearance. The intenfe beams of the fun, 

darting upon flagnant waters, that generallv 

cover the furface of the country, raife va¬ 

pours of various kinds. Floating bodies of 

fire, which affume different names, rather 

from their accidental forms, than from any 
real 
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real difference between them, are feen with^ 

ont furprize. The draco volans, or flying 

dragon, as it is called ; the ignis fatuus, or . 

wandering fire; the fires of St. Helmo, or 

the mariner’s light, are every where fre¬ 

quent ; and of thefe we have numberlefs de- 

fcriptions. “ As I was riding in Jamaica,” 

fays Mr. Barbham, “ one morning from my 

habitation, fituated about three miles north- 

weft from Jago de la Bega, I faw a ball of 

fire, appearing to me of the bignefs of a 

bomb, fwiftly falling down with a great 

blaze. At firft I thought it fell into the 

town ; but when I came nearer, I faw many 

people gathered together, a little to the 

fouthward, in the Savannah, to whom I rode 

up, to enquire the caiffe of their meeting : 

they were admiring, as I found, the ground’s 
being ftrangely broke up and ploughed by a 

ball of fire ; which, as they faid, fell down 

there. I obferved there were many holes in 

the ground; one in the middle of the big¬ 

nefs of a man’s head, and five or fix fmaller 

round about it, of the bignefs of one’s fift, 

and fo deep as not to be fathomed by fuch 

implements as were at hand. It was ob¬ 

ferved, alfo, that all the green herbage was 

burnt up, near the holes; and there conti¬ 

nued a ftrong fmell of fulphur near the 

place, for fome time after.” 

Ullos* 
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Ulloa gives an account of one of a fimilar * 

kind, at Quito*. u About nine at night,” 

fays he, “ a globe of fire appeared to rife 

from the fide of the mountain Pichinca, and 

fo large, that it fpread a light over all the 

part of the city facing that mountain. The 

houfe where I lodged, looking that way, I 

was futpmed with an extraordinary light, 

darting through the crevices of the window- 

fhutters. On this appearance, and the buftle 

of the people, in the ftreet, I haftened to the 

window, and came time enough to fee it, in 

the middle of its career; which continued 

from weft to fouth, till I loft fight of it, being 

intercepted by a mountain, that lay between 

me and it. It was round ; and its apparent 

diameter about a foot. I obferved it to rife 

from the fides of Pichinca ; although, to 

judge from its courfe, it was behind that 

mountain where this congeries of inflam¬ 

mable matter was kindled. In the firft half 

of its vifible courfe it emitted a prodigious 

effulgence, then it began gradually to grow' 

dim; fo that, upon its difappearing behind 
the intervening mountain, its light was very 

faint.” 

Meteors, of this kind, are very frequently 

feen between the tropics; but they fome- 

times, alfo, vifit the more temperate regions 

* Ulloa, vol. i. p. 41. 

of 
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of Europe. V/e have the defcription of a 

very extraordinary one, given us by Monta- 

nari, that ferves to fhew to what great 

heights, in our atmofphere, thefe vapours 

are found to afcend. In the year 1676, a 

great globe of fire was feen at Bononia, in 

Italy, about three quarters of an hour after 

fun-fet. It paft weftward, with a moft rapid 

courfe, and at the rate of not lefs than a 

hundred and fixty miles in a minute, which 

is much fwifter than the force of a cannon- 
► 

ball, and, at laft, flood over the Adriatic fea. 

In its courfe it eroded over all Italy and, 

by computation, it could not have been lefs 

than thirty-eight miles above the furface of 

the earth. In the whole line of its courfe, 

wdierever it approached, the inhabitants be¬ 

low could diftindlly hear it, with a hiding 

noife, refembling that of a fire-work. Hav¬ 

ing paft away to fea, towards Corfica, it was 

heard, at laft, to go off with a moft violent 

explofion, much louder than that of a can¬ 

non * and, immediately after, another noife 

was heard, like the rattling of a great cart, 

upon a ftony pavement; which was, pro¬ 

bably, nothing more than the echo of the 

former found. Its magnitude, when at Bo¬ 

nonia, appeared twice as long as the moon, 

one way ; and as broad the other ; fo that, 

confidedng its height, it could not have 

been lefs than a mile long, and half a mile 
broad. 
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broad. From the height at which this was 

feen, and there being no volcano, on that 

quarter of the world, from whence it came, 

it is more than probable that this terrible 

globe was kindled on fome part of the con¬ 

trary fide of the globe, in thofe regions of 

vapours, which we have been juft deferr¬ 

ing ; and thus, rifing above the air, and 

palling, in a courfe oppolite to that of the 

earth s motion, in this manner it acquired 

its amazing rapidity. 

To thefe meteors, common enough fouth- 

ward, we will add one more of a very un¬ 

common kind, which was feen, by Ulloa, at 

Quito, in Peru : the beauty of which will, 

in fome meafure, ferve to relieve us, after 

the defeription of thofe hideous ones pre¬ 

ceding. “ At day-break,” fays he, “ the 

whole mountain of Pambamarca, where we 

then refided, was encompaffed with very 

thick clouds ; which the riling of the fun 

difperfed fo far, as to leave only fome va¬ 

pours, too fine to be feen. On the fide op¬ 

posite to the rifing fun, and about ten fathoms 

diftant from the place where we were ftand- 

ing, we faw, as in a looking-glafs, each his 

own image; the head beina;, as it were, the 

centre of three circular rainbows, one with¬ 

out the other, and juft near enough to each 

other as that the colours of the internal 

verged upon thofe more external; while 

round 
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round all was a circle of white, but with a 

greater fpace between. In this manner thefe 

circles were eredted, like a m irror, before us; 

and as we moved, they moved, in difpofition 

and order. But, what is moll remarkable, 

though we were fix in number, everyone 

law the phenomenon, with regard to himfelf, 

and not that relating to others. The dia¬ 

meter of the arches gradually altered, as the 

fun rofe above the horizon ; and the whole, 

after continuing a long time, infenfibly faded 

away. In the beginning, the diameter of 

the inward iris, taken from its laft colour, 

wras about five degrees and a half: and that 

of the white arch, which furrounded the 

reft, was not lefs than fixty-feven degrees. 

At the beginning of the phenomenon, the 

arches feemed of an oval or eliptical figure, 

like the difk of the fun; and afterwards be¬ 

came perfectly circular. Each of thefe was 

of a red colour, bordered with an orange ; 

and the laid bordered by a bright yellow, 

which altered into a ftraw colour, and this 

turned to a green; but, in all, the external 

colour remained red.” Such is the defcription 

of one of the moll beautiful illufions that has 

been ever feen in nature. This alone feems to 

have combined all the fplendors of optics in 

one view. To underftand the manner, there¬ 

fore, how this phenomenon was produced, 

would 
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would require a perfect knowledge of op¬ 

tics ; which it is not our prefent province to 

enter upon. It will be fufficient here, 

therefore, only to obferv.e, that all thefe ap¬ 

pearances arife from the denfity of the 

cloud, together with its uncommon and pe¬ 

culiar fituation, with refped to the fpedator 

and the fun. It may be obferved, that but 

one of thefe three rain-bows was real, the 

reft being only reflections thereof. It may 

alfo be obferved, that whenever the fpedator 

ftands between the fun and a cloud of falling 

rain, a rainbow is feen, which is nothing 

more than the refledtion of the different co¬ 

loured rays of light from the bofom of the 

cloud. If, for inftance, we take a glafs 

globe, filled with water, and hang it up be¬ 

fore us, oppofite the fun, in many fituations, 

it will appear tranfparent; but if it is raifed 

higher, or fideways, to an angle of forty-five 

degrees, it will at firft appear red ; altered a 

very little higher, yellow ; then green, then 

blue, then violet colour : in fliort, it will 

affume fucceflively all the colours of the 

rainbow; but, if raifed higher, ft ill it will 

become tranfparent again. A falling fhower 

may be confidered as an infinite number of 

thefe little tranfparent globes, afluming dif¬ 

ferent colours, by being placed at the proper 

heights. The reft of the fhower will appear 

Vol. I. C c tran- 
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tranfparent, and no part of it will feem co¬ 

loured; but fuch as are at angles of forty- 

five degrees from the eye, forty-five degrees 

upward, forty-five degrees on each fide, and 

forty-five degrees downward, did not the 

plain of the earth prevent us. We, there¬ 

fore, fee only an arch of the rainbow, the 

lower part being cut off from our fight by 

the earth’s interpofition. However, upon 

the tops of very high mountains, circular 

rainbows are feen, becaufe we can fee to an 

angle of forty-five degrees downward, as well 

as upward, or fideways, and therefore wTe 

take in the rainbow’s complete circle. 

In thofe forlorn regions, round the poles, 

the meteors, though of another kind, are 

not lefs numerous and alarming. When 

the winter begins, and the cold prepares to 

fet in, the fame mifty appearance which is 

produced in the fouthern climates by the 

heat, is there produced by the contrary ex¬ 

treme *. The fea fmokes like an oven, and 

a fog arifes, which mariners call the froft 

fmoke. This cutting milt moft commonly 

raifes biifters on feveral parts of the body; 

and, as fcon as it is wafted to fome colder 

part of the atmofphere, it freezes to little 

icy particles, wdiich are driven by the wind, 

and create fuch a cutting cold on land, that 

* Paul Egede’s HiEory of Greenland. 

the 
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the limbs of the inhabitants are fometimes 
frozen, and drop off. 

There alfo, halos, or luminous circles 
round the moon, are oftener feen than in 
any other part of the earth, being formed by 
the froft finoke * although the airotherwife 
feems to be clear* A lunar rainbow alfo, is 
often feen there, though fomewhat different 
from that which is common with us ; as it 
appears of a pale white, ftriped with grey. 
In thefe countries alfo, the aurora borealis 
ftreams, with peculiar luftre, and variety of 
colours. In Greenland it generally arifes in 
the eaft, and darts its fportive fires, with 
variegated beauty, over the whole horizon. 
Its appearance is almoft conftant in winter ; 
and, at thofe feafons when the fun departs, 
to return no more for half a year, this me¬ 
teor kindly rifes to fupply its beams, and 
affords fufficient light for all the purpofes of 
fexiftence. However, in the very midft of 
their tedious night, the inhabitants are not 
entirely forfaken. The tops of the moun¬ 
tains are often feen painted with the red 
rays of the fun j and the poor Greenlander 
from thence begins to date his chronology. 
It would appear whimiical to read a Green¬ 
land calendar, in which we might be told, 
that one of their chiefs, having lived forty 
days, died, at laft, of a good old age ; and 

C c 2 tha^ 
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that his widow continued for half a day, to 

deplore his lofs, with great fidelity, before 

the admitted a fecond hufband. 

The meteors of the day, in thefe countries, 

are not lefs extraordinary than thofe of the 

night: mock funs are often refledted upon an 

oppofite cloud; and the ignorant fpe&ator 

fancies that there are often three or four real 

funs in the firmament at the fame time. In 

this fplendid appearance the real fun is al¬ 

ways readily known by its fuperior bright- 

nefs, every reflexion being feen with dimi- 

nifhed fplendor. The folar rainbow there 

is often feen different from ours. Inftead 

of a pleafing variety of colours, it appears of 

a pale white, edged with a flripe of dufky 

yellow ; the whole being reflected from the 

bofom of a frozen cloud. 

But, of all the meteors which mock the 

imagination with an appearance of reality, 

thofe ftrange illufions that are feen there, in 

fine ferene weather, are the moft extraordi¬ 

nary and entertaining. “ Nothing,” fays 

Krantz, ,u ever furprized me more, than, on 

a fine warm fummer’s day, to perceive the 

iflands that lie four leagues weft of our ftiore, 

putting on a form quite different from what 

they are known to have. As I flood gazing 

upon them, they appeared, at firft, infinitely 

greater than what they naturally are ; and 

feemed 
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feemcd as if I viewed them through a large 

magnifying glafs. They were not thus only 

made larger, but brought nearer to me. I 

plainly defcried every ftone upon the land, 

and all the furrows filled with ice, as if I 

flood clofe by. When this illufion had laft- 

ed for a while, the profpefl feemed to break 

up, and a new fcene of wonder to prefent 

itielf. The iflands feemed to travel to the 

fhore, and reprefented a wood, or a tall cut 

hedge. The fcene then fhifted, and fhewed 

the appearance of all forts of curious figures ; 

as fhips with fails, ftreamers, and flags; an¬ 

tique elevated caftles, with decayed turrets ; 

and a thoufand forms, for which fancy 

found a refemblance in nature. When the 

eye had been fatisfied with gazing, the 

whole groupe of riches feemed to rife in air, 

and at length vanifh into nothing. At fuch 

times the weather is quite lcrene and clear; 

but compreft wTith fuch fubtle vapours, as it 

is in very hot weather; and thefe appearing 

between the eye and the object, give it all 

that variety of appearances which glafles of 

different refrangibilities would have done.” 

Mr. Krantz obferves that, commonly a cou¬ 

ple of hours afterwards, a gentle weft wand 

and a vifible mift follow, which put an end 

to this lufus nature. 

It 
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It were eafy to fwell this catalogue of 

meteors with the names of many others, both 

in our own climate and in other parts of the 

world. Such as falling ftars, which are 

thought to be no more than unduous va¬ 

pours, raifed from the earth to fmall heights, 

and continuing to fhine till that matter 

which firft raifed* and fupported them, being 

burnt out, they fall back again to the earth, 

with extinguished flame. Burning fpears, 

which are a peculiar kind of aurora borealis; 

bloody rains which are faid to be the excre¬ 

ments of an infed, that at that time has 

been raifed into the air. Showers of ft ones, 

flfhes, and ivy-berries, at firft, no doubt, 

raifed into the air by tempefts, in one coun¬ 

try, and falling at fome confiderable diftance, 

in the manner of rain, to aftonifh another. 

But omitting thefe, of which we know little 

more than what is thus briefly mentioned, I 

will conclude this chapter with the defcrip- 

tion of a water-fpout, a moft furprizing phe¬ 

nomenon ; not lefs dreadful to mariners 

than aftonifhing to the obferver of nature. 

Thefe fpouts are feen very commonly in 

the tropical feas, and fometimes in our own. 

Thofe feen by Tournefort, in the Mediterra¬ 

nean, he has defcribed as follows. “ The firft 

of thefe,” fays this great botanift, “ that we 

faw, was about a mufket-fhot from our fhip. 

There 
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There we perceived the water began to boil, 

and to rife about a foot above its level. The 

water was agitated and whitifh; and above 

its furface there feemed to ftand a fmoke, 

fuch as might be imagined to come from wet 

ftraw before it begins to blaze. It made a fort 

of a murmuring found, like that of a torrent, 

heard at a diftance, mixed, at the fame time, 

with an hiding noife, like that of a ferpent: 

fhortly after we perceived a column of this 

fmoke rife up to the clouds, at the fame time 

whirling about with great rapidity. It ap¬ 

peared to be as thick as one’s finger; and 

the former found ftill continued. When this 

difappeared, after lading for about eight 

minutes, upon turning to the opposite quar¬ 

ter of the fky, we perceived another, which 

began in the manner of the former; prefently 

after a third appeared in the weft; and in- 

ftantly befide it ftill another arofe. The 

moft diftant of thefe three could not be 

above a mufket fhot from the fiiip. They all 

continued like fo many heaps of wet ftraw fet 

on fire, that continued to fmoke, and to make 

the fame noife as before. We foon after per¬ 

ceived each, with its refpedive canal, mount¬ 

ing up in the clouds, and fpreading where it 

touched; the cloud, like the mouth of a trum¬ 

pet. making a figure, to exprefs it intelligibly, 
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as if the tail of an animal were pulled at one 

end by a weight. Thefe canals were of a 

whitifh colour, and fo tinged, as I fuppofe, 

by the water which was contained in them; 

for previous to this, they were apparently 

empty, and of the colour of tranfparent glafs. 

Thefe canals were not ftraight, but bent in 

fome parts, and far from being perpendicular, 

but riling in their clouds with a very inclin¬ 

ed afcent. But what is very particular, the 

cloud to which one of them was pointed hap¬ 

pening to be driven by the wind, the fpout 

ffill continued to follow its motion, without 

being broken; and palling behind one of the 

others, the fpouts eroded each other, in the 

form of a St. Andrew’s crofs. In the begin- 

ning they were all about as thick as one’s 

finger, except at the top, where they were 

broader, and two of them difappeared; but 

fhortly after, the laft of the three encreafed 

confiderably; and its canal, which was at 

firft fo fmall, foon became as thick as a 

man’s arm, then as his leg, and at laft thicker 

than his whole body. We faw diftindlly, 

through this tranfparent body, the water, 

which rofe up with a kind of fpiral motion; 

and it fometimes diminilhed a little of its 

thicknefs, and again refumed the fame; 

fometimes widening at top, and fometimes 
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at bottom; exadly refembling a gut filled 

with water, prefifed with the fingers, to make 

the fluid rife, or fall; and I am well con¬ 

vinced, that this alteration in the fpout was 
caufed by the wind, which preflfed the cloud, 

and impelled it to give up its contents. After 

fome time its bulk was fo diminifhed as to 

be no thicker than a man’s arm again; and 

thus, fwelling and diminifhing, it at laft 

became very fmall. In the end, I obferved 

the fea which was raifed about it to refume 

its level by degrees, and the end of the canal 

that touched it to become as fmall as if it 

had been tied round with a cord; and this 

continued till the light, ftriking through the 

cloud, took away the view. I ftill, however, 

continued to look, expeding that its parts 

would join again, as I had before feen in one 

of the others, in which the fpout was more 

than once broken, and yet again came to¬ 

gether; but I was difappointed, for the fpout 

appeared no more.” 

Many have been the folutions offered for 

this furprizing appearance. Mr. Buffon fup- 

pofes the fpout, here defcribed, to proceed 

from the operation of fire, beneath the bed of 

the fea; as the waters at the furface are thus 

feen agitated. However, the folution of Dr. 

Stuart is not diverted of probability; who 

thinks it may be accounted for by fudion, 
as 
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as in the application of a cupping-glafs to 

the fkin. 

Wherever fpouts of this kind are feen 

they are extremely dreaded by mariners; for 

if they happen to fall upon a fhip they moft 

commonly dafh it to the bottom. But, if the 

fhip be large enough to fuftain the deluge, 

they are at leaft fure to deftroy its fails and 

rigging, and render it unfit for failing. It is 

faid that veffels of any force ufually fire their 

guns at them, loaden with a bar of iron; and, 

if fo happy as to ftrike them, the water is 

inftantly feen to fall from them, with a 

dreadful noife, though without any further 

mifchief. 

I am at a lofs whether we ought to reckon 

thofe fpouts called typhons, which are fome- 

times feen at land, of the fame kind with 

thofe fo often defcribed by mariners at fea, 

as they feem to differ in feveral refpedts. 

That, for inflance, obferved at Hatfield, in 

Yorkfhire, in 1687, as it is defcribed by the 

perfon who faw it, fee ms rather to have been 

a whirlwind than a water-fpout. The feafon 

in which it appeared was very dry, the wea¬ 

ther extremely hot, and the air very cloudy. 

After the wind had blown for fome time, 

with confiderable force, and condenfed the 

black clouds one upon another, a great whir¬ 

ling 
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ling of the air enfued *, upon which the center 

of the clouds, every now and then, darted 

down, in the fhape of a thick long black 

pipe; in which the relator could diftin&ly 

view a motion, like that of a fcrew, conti¬ 

nually fcrewing up to itfelf, as it were, what¬ 

ever it happened to touch. In its progrefs 

it moved flowly over a grove of young trees, 

which it violently bent, in a circular motion. 

Going forward to a barn, it in a minute 

ftript it of all the thatch, and filled the whole 

air with the fame. As it came near the re¬ 

lator, he perceived that its blacknefs proceed¬ 

ed from a gyration of the clouds, by contrary 

winds, meeting in a point, or a center; 

and where the greateft force was exerted, 

there darting down, like an Archimedes’s 

fcrew^, to fuck up all that came in its way. 

Another which he faw, fome time after, was 

attended with ftill more terrible effeds; 

levelling, or tearing up great oak trees, catch¬ 

ing up the birds in its vortex, and dafhing 

them againft the ground. In this manner it 

proceeded, with an audible whirling noife, 

like that of a mill; and, at length, diffolved, 

after having done much mifchief. 

But we mu id ftill continue to fufpend 

our aflcnt as to the nature even of thefe 

land 
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land {pouts *, fince they have been fome- 

times found to drop, in a great column of 

water, at once upon the earth, and produce 

an inftant inundation*, which could not 

readily have happened had they been caufed 

by the gyration of a whirl-wind only. In¬ 

deed, every conjedure, regarding thefe me¬ 

teors, feems to me entirely unfatisfadory. 

They fometimes appear in the calm eft wea¬ 

ther at fea, of which I have been an eye- 

witnefs ; and, therefore, thefe are not caufed 

by a whirlwind. They are always capped 

by a cloud; and, therefore, are not likely to 

proceed from fires at the bottom. They 

change place ; and, therefore, fudion feems 

impradicable. In fhort, we ftill want fads, 

upon which to build a rational theory ; and, 

inftead of knowledge, we muft be contented 

with admiration. To be well acquainted 

with the appearances of Nature, even though 

we are ignorant of their caufes, often con- 

ftitutes the moft ufeful wifdom. 

* Phil. Tranf. vol. iv» p. 2. 10$, 

« 

CHAP. 
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C H A P. XXII. 

The Conclufion. 

H AVIN G thus gone through a particular 

defcription of the earth, let us nowpaufe fora 

moment, to contemplate the great pidture be¬ 

fore us. The univerfe may be confidered as 

the palace in which the Deity refides; and 

this earth as one of its apartments. In this, 

all the meaner races of animated nature me¬ 

chanically obey him; and ftand ready to ex- 

cute his commands, without hefitation. Man 

alone is found refra&ory; he is the only being 

endued with a power of contradidting thefe 

mandates. The Deity was pleafed to exert 

fuperior power in creating him a fuperior 

being; a being endued wTith a choice of good 

and evil; and capable, in fome meafure, of 

co-operating with his own intentions. Man, 

therefore, may be confidered as a limited crea¬ 

ture, endued with powers imitative of thofe 

refiding in the Deity. He is thrown into a 

world that Hands in need of his help; and has 

been granted a power of producing harmony 

from partial confufion. 

If, therefore, we confider the earth as al¬ 

lotted for our habitation, we fhall find, that 

much has been given us to enjoy, and much 
to 
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to amend j that we have ample reafons for our 

gratitude, and ftill more for our induftry. In 

thofe great outlines of nature, to which art 

cannot reach, and where our greateft efforts 

muft have been ineffectual, God himfelf has 

finifhed thefe with amazing grandeur and 

beauty. Our beneficent Father has confider- 

ed thefe parts of nature as peculiarly his own; 

as parts which no creature could have {kill or 

ftrength to amend: and therefore made them 

incapable of alteration, or of more perfedt re¬ 

gularity. The heavens, and the firmament, 

fhew the wifdom, and the glory of the Work¬ 

man. Aftronomers, who are beft fkilled in 

the fymmetry of fyftems, can find nothing 

there that they can alter for the better. God 

made thefe perfedt, becaufe no fubordinate 

being could correct their defects. 

When, therefore, we furvey nature on this 

fide, nothing can be more fplendid, more cor¬ 

rect, or amazing. We there behold a Deity 

refiding in the midft of an univerfe, infinite¬ 

ly extended every way, animating all, and 

cheering the vacuity with his prefence! 

We behold an immenfe and fhapelefs mafs 

of matter, formed into worlds by his pow¬ 

er, and difperfed at intervals, to which 

even the imagination cannot travel ! In 

this great theatre of his glory, a thoufand 

funs, like our own, animate their refpedive 
fyftems. 
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fyftems, appearing and vanifhing at divine 

command. We behold our own bright lumi¬ 

nary, fixed in the center of its fyftem, wheel¬ 

ing its planets in times proportioned to their 

diftances, and at once difpenfing light, heat, 

and adtion. The earth alfo is feen with its 

twofold motion; producing, by the one, the 

change of feafons; and, by the other, the 

grateful viciffitudes of day and night. With 

what filent magnificence is all this perform¬ 

ed! with what feemingeafe! The works of 

art are exerted with interrupted force; and 

their noify progrefs difcovers the obftrudions 

they receive: but the earth, wTith a filent ftea- 

dy rotation, fuccefiively prefents every part 

of its bofom to the fun; at once imbibing 

nourishment and light from that parent of 

vegetation and fertility. 

But not only provifions of heat and light 

are thus fupplied, but its whole furface is co¬ 

vered whth a tranfparent atmofphere, that 

turns with its motion, and guards it from ex¬ 

ternal injury. The rays of the fun are thus 

broken into a genial warmth; and, wdiile 

the furface is aflifted, a gentle heat is produc¬ 

ed in the bowels of the earth, wThich contri¬ 

butes to cover it with verdure. Waters 

alfo are fupplied in healthful abundance, to 

fupport life, and affift vegetation. Moun¬ 

tains arife, to diverfify the profped, and 

give 
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give a current to the ftream. Seas extend 

from one continent to the other, replenifhed 

with animals, that may be turned to human 

fupport; andalfo ferving to enrich the earth 

with a fufficiency of vapour. Breezes fly 

along the furface of the fields, to promote 

health and vegetation. The coolnefs of the 

evening invites to reft; and the frefhnefs of 

the morning renews for labour. 

Such are the delights of the habitation that 

has been affigned to man; without any one 

of thefe, he mu ft have been wretched; and 

none of thefe could his own induftry have 

fupplied. But while many of his wants are 

thus kindly furnifhed, on the one hand, there 

are numberlefs inconveniencies to excite his 

induftry on the other. This habitation, though 

provided with all the conveniencies of air, 

pafturage, and water, is but a defert place, 

without human cultivation. The loweft 

animal finds more conveniencies in the wilds 

of nature, than he who boafts himfelf their 

lord. The whirlwind, the inundation, and 

all the afperities of the air, are peculiarly 

terrible to man, who knows their confequen- 

ces, and, at a diftance, dreads their approach. 

The earth itfelf, where human art has not 

pervaded, puts on a frightful gloomy appear¬ 

ance. The forefts are dark and tangled; the 
D 7 

meadows over-grown with rank weeds; and 

the 
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the brooks ftray without a determined chan¬ 

nel. Nature, that has been kind to every 

lower order of beings, has been quite negledt- 

ful with regard to him; to the favage un¬ 

contriving man the earth is an abode of de¬ 

flation, where his {belter is infufficient, and 

his food precarious. 

A world thus furnifhed with advantages 

on one fide, and inconveniences on the other, 

is the proper abode of reafon, is the fitted 

to exercife the induftry of a free and a think¬ 

ing creature. Thefe evils, which art can 

remedy, and prefcience guard againft, are a 

proper call for the exertion of his faculties; 

and they tend {till more to afiimilate him to 

his Creator. God beholds, with pleafure, 

that being which he has made, converting the 

wretchednefs of his natural fituation into a 

theatre of triumph; bringing all the headlong 

tribes of nature into fubjedtion to his will; 

and producing that order and uniformity 

upon earth, of which his own heavenly 

fabric is fo bright an example. 

End of the First Volume. 
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